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COMFORT INSURED 
BY NEW YORK LIFE 


WITH 


BW STEAM 


Four B&W Integral-Furnace Boilers 
Type FF, installed at Fresh Meadows’ 


central heating plant Boldly conceived and daringly executed, the new Fresh 


Meadows 170-acre residential community and shopping 
center in Long Island, N. Y.. is one of the largest and finest of 
its kind in the United States. Steam for heating the 154 
business and residential buildings of this giant develop- 
ment is supplied by four B&W Integral-Furnace Boilers, 
Type FF, from a centrally located plant. Each of these boilers is 
capable of operating at a continuous rate of 44,000 Ib. of 
steam per hr. at 200 psi, and at 55,000 Ib. for emergencies 
_ Normally oil-fired, the boilers are designed tor con. 
version to stoker firing if desired. 

BABCOCK Compactness, ease of simplicity of operation, fuel econ- 
omy and flexibility, smokeless combustion, low main- 
P. 4 WILCO tenance, and reasonable first cost are some of the advantages 
> 4 of the B&W Integral-Furnace Boiler, Type FF, that make it 
so attractive for public, private and commercial buildings; 
institutions; and industrial plants requiring boiler capacities up 
to 60,000 Ib. per hr. It is now satisfying the requirements 

ot over 500 users ranging from airports to zoos. 
Send for Bulletin G-64 describing and illustrating the many cost- 
saving features of this popular boiler. The 
Babcock & Wilcox Company, 85 Liberty Street, 

New York 6, N. Y. 


MECHANICAL ENGINEERING 





ook at something wonderful 


When you examine and admire the 
new models at the winter shows, you'll see 
many of the devices that make automobiles 
so dependable today. But not all of them! 


You can't sce the amazingly accurate New 
Departure ball bearings beneath the gleam- 
ing chrome and lacquer of the new cars. 


Located where they are, by engineers who 


perform new “miracles” each year, these ball 
bearings carry the loads, lick wear and 
friction, and keep moving parts moving, 
precisely in position, for years and years. 


New Departure, world’s largest maker 
of ball bearings, welcomes the increasing 
acceptance by engineers of the fact that 
“nothing rolls like a ball.” 


nothing rolls like a ball... 


NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE «+ 


MECHANI 
Adverticing departments, 29 Wet 39th Se 
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9-ROLL ROLLER LEVELLER OF THE 2- HIGH 1 TYPE 


for the ferrous and 
non-ferrous industries 


to the individual production requirements of our 


customers 


LEVELLING, TRIMMING AND SHEARING LINE 


for Steel Sheet from 15” to 48” wide and 0.188” 
to 0.4” thick, up and including J-55 


designed and built for the new pipe mill of 


SIDE-TRIMMING SHEAR FOR STEEL SHEET 
KAISER STEEL CORPORATION : 
KAISER ee ee INDUSTRIES, INC. SPECIFY YOUR REQUIREMENTS 


AND ASK FOR DETAILS 


HYDROPRESS - INC. 
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HYDRAULIC PRESSES - ROLLING MILLS - PUMPS 











2 - 


oo Baba blk aS Bi DIE CASTING MACHINES 


bt RUN AVENUE NEW YORK 22°N.Y 


Fepruary, 1950 MECHANICAL ENGINEERING 





Fepruary, 1950 - 3 


a 


z 
=x 
7 
Z 
z 
Nf 
Zz 
< 
j 








t 
: 
| 


4 


Frervuary, | 


) 


95 


. 


Bagin ers at the 


Company's Linden, N 
Here’s the 


American Cyanamid 
J., plant know 


how story 


Until 


pressors furnished refrigeration where 


recently, reciprocating com- 


it was needed. As production increased, 
engineers were reluctant 
compressors. Valuable 


taken up 


howeve the 
to ada more 
plant pric was \ ms 


MamMtenance wa 


ittered 


Lhev decided together all 


refrigeration Consolidation 


would Save Val I ¢ 1 the plant 


It w lance and 


control 
place eNxist- 
rrier Centril- 


chines The 


CENTRIFUGAL COMPRESSORS 


changeover was made gradually with- 
out interfering with plant operation. 
The high operating efficiency of the 
Centrifugal, its few wearing parts and 


its simplicity of design added 
economics hr “ 


Machin 


retrig 


substantial 
Centrifuga! Refrigerating 
now supply over 500 tor! 
tion at minus 
Linden plant 
mid Compar 

What 
Irigeratiion requireme! 
Carrier Centrifugal Ref: 
capacitics up to 1200 | 


chill 


inv liquid 
reacn 
Why not 


ration, Svi 


e REFRIGERATION EQUIPMENT 
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Century is very particular about the component parts for their products. They feature: “Century Motors 
stay on the job—provide satisfactory performance throughout a /ong motor life’. It’s obvious that only 
the finest Gearing would fill the bill for them . . Gears that give trouble-free performance day in and 
day out, with economy and smooth operation. Small wonder they specify G.S., for as the world’s 
largest exclusive manufacturers of Small Gears, we've got a lot of tricks up our sleeve to assure the 
kind of performance required. Don’t take chances on the Small Gears you need. Specify G.S.! Recom- 
mendations, cost estimates, without obligation. Write now. Or, send for the catalog-bulletin 
described below. PRACTIONAL Hoy, 


SEN D FO free G. §. catalog-bulletin, describing many different types and applications 


of our Fractional Horsepower Gears. ~ 





B/ALR specialties 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


meneee OF 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


RGEST EXCLUSIVE MANGFACTURERS OF FRACTI 
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lape 
e 
that can take it 
You don’t exactly buy tape to kick it around, 
BUT 
--BUT you'll have to admit that most woven tapes do 
have to take an awful beating. For years nobody has 


come up with a better answer than “metallic” woven 
tapes—with little strands of metal woven into them. 


7S) 


PHOENIX WYTE- 


a great and radical 


BUT here’s something far better 
FACE t non-metallic Woven Tapes 
forward stride in tape development. 
As one highway engineer puts it: “it has at least three 
times the life of ordinary metallic tapes.” 
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PHOENIX WYTEFACE has been given the works in 
grueling field tests—in extremes of climate, in water 
and mud, over stones and rocks, under truck wheels, 
through brush and barbed wire—and has come through 
shining and unscathed. 

The secret is, this tape is a weave of amazingly strong 
synthetic yarns—a scientific wartime development— 
completely covered by an armor-like plastic coating that 
is not affected by water, is not brittle, will not flake. 


MORE ACCURATE, TOO 
Even after repeated soaking and dryings, this tape won’t 
let you down. It has dimensional stability a lot greater 
than so-called “metallic” woven tapes. 

And it has a HIGHER DJELECTRIC CONSTANT— 


which is important to power and utility companies and 
to anyone working near high tension circuits. 


The clear black and red markings on the white back- 
ground almost read themselves out loud, and the sur- 
face easily wipes clean as a whistle. 

{Trade Mark. U.S. Pat. 2.821.920. 


PHOENIX WYTEFACE 


} 
a radical new development 
in woven tapes 
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MY EYES SHUT 

| (ALMOST) ~ WITH 
THE LEKoY'! 











beautiful lettering 


with little effort 


Many engineers make perfect drawings and then mess 
them up with “home made” lettering. A quick easy way 
to get lettering and symbols which look like type on 
your drawings is to use a LEROY * “controlled lettering” 
outfit, a Keuffel & Esser Co. product. 





THE MAN WHO HAND LETTERED 
THIS LINE 


oon THIS WITH A LEROY LETTERING 
ET. 





And he had had little experience with LEROY, and it 
took him no more time. 

He didn’t even have to rough it in with a pencil or draw 
guide lines. He chose one of several alphabets (tem- 
plates) in his kit and followed the character grooves 
with an easy stroke of the scriber, Then the pen formed 
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perfect letters right where he wanted ‘em. A blind man 
could darned near do it! 

LEROY lettering is free from risk of smearing, because 
the template is well removed from the lettering, and, 
there’s no need for erasing. You have a wide choice 
of sizes and types of lettering, numerals and symbols. 








a tracing paper 


for the ages 


You practically want to think of posterity when you buy 
tracing paper. Well, there are drawings around today 
that were made years and years ago on ALBANENE*, 
and they are today as crisp and sharp as you could ask— 
which proves that ALBANENE does not turn brittle or 
lose its transparency with time. 

You see, ALBANENE’s transparency is due not to oils 
that leak and “bleed’’, but to a synthetic transparentizer 
that K&E developed specially for this purpose—and not 
for flavoring popcorn. 

Ask your K&E Distributor or 

Branch for further informa- 

tion on any of these fine 

products, or for a sample 

length of PHOENIX 

WYTEFACE. Or write 

to Keuffel & Esser Co., 

Hoboken, N. J. 
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Another reason why industry prefers Srcr 


Remember leapfrog? How you used to have to skim over just right? 

Well, it’s very much the same thing in specifying bearings. You don’t want 
tolerances too great...and you don’t want tolerances closer than the job 
demands. But you want to be sure that tolerances are right... are always 
properly controlled... always meet established standards. csi adheres rigidly 
to these standards. Ceaseless vigilance in every stage of production assures 
complete control of tolerance throughout the entire manufacturing cycle. 

You can always be sure that any @cs Bearing will exactly meet your 
requirements... and will meet them again and again. Never forget, either, that 
tolerance control is only one reason why #ct Bearings will help you build 
equipment which, through smooth, economical performance, helps develop 
greater acceptance for your product. &®F INDusTRIES, INC., PHILADELPHIA 32, Pa. 


0 Cee ) 
> REASONS 

Ball and Roller Bearings WHY SKF a = 
IS PREFERRED Li a ha 


BY ALLINDUSTRY =| 
cee 
Inventors and Pioneers of the Self-Aligning Ball Bearing 


and Spherical Roller Bearing a 
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aw 43,000 FT. INSULATED 
PIPING SYSTEM... 


To meet the rigid construction and installation sched- 
ule set up by field engineers on a recent development, 


Ric-Wil coordinated shipments of material with the ae -, 
Prefabricated— 


schedule by utilizing air freight. Such coordinated 
planning and production resulted in a great time FOR QUICK INSTALLATION 
saving in the project schedule. 

This unique air shipment is an example of the 
careful planning and scheduling of the Ric-Wil en- 
gineering and production organization to supply 
customer requirements. 

The proven performance and efficiency of Ric-Wil 
Insulated Piping Systems is backed by forty years of 
development, engineering, and production experience. 


Prefabricated Ric-Wil Elbow Section 


For full technical information on Ric-Wil 
Systems call or write the Ric-Wil office near- 
est you or Dept. 14-G in Cleveland, Ohio. Prefabricated Ric-Wil Tee Section 





| ‘ 
INSULATED PIPING SYSTEMS 


OVERHEAD HE RIC-WIL COMPANY - CLEVELAND, 0. UNDEROROURE 


FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 
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When detecting temperature 
by radiation method... 


Quick-sighting optical system lets user 
select desired target easily, and then check 
* the sharply-defined area which the Rayo- 
tube sees. Increased sharpness is also of 
benefit when radiation comes from end of 


Hermetically sealed construction a closed tube. 


at lens, window, and leadwires keeps 
out dust and gases. New design 
guards inherent accuracy and stabil- 
ity, even with high or rapidly changing 
Rayotube housing temperatures. uilt to work with all Micromax and Speedomex Rayotube 
ZF wacom this new Rayotube is an important advance in 
radiation pyrometry. Present users of Rayotubes, as well as 
future ones, will find this completely new, advanced design 
detector unusually easy to apply, especially to such equipment as 
: slab furnaces, soaking pits, open-hearths, ceramic kilns . . . where- 
| g@ ae ever operating conditions are severe. 


Which do you want? 


Purposely designed for easy, low cost replacement, the new 
Rayotube fits all existing Rayotube mountings. This unit requires 
no protection against high ambient temperature unless its housing 
> temperature exceeds the very high figure of 350 F. Below that 
point, any previously installed water- or air-cooling can simply be 


turned off or disconnected. 
If you already know about Rayotubes, we'll 


send you brief material to bring you up-io-date Temperature control engineers will welcome ‘hese and many other 


on the new model. If you want the full story new concepts of design built into this highly versatile temperature 
on all Rayotubes, ask for Cat. N-33B. Please datesiins 


specify. Write Leeds & Northrup Company, 
La MEASURING INSTRUMENTS TELEweTceRs 


4963 Stenton Ave., Phila. 44, Pa. 
LEEDS & NORTHRUP CO. 


AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


Jel. Ad NSK(1) 
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THE ERIE CITY SUPERHEATER 


The illustration above shows one of the many types of super- 
heaters designed and produced by Erie City to meet the exacting 
requirements of the modern steam generator. This particular example 


is the vertical pendant type 


The horizontal steam take-off serves also as the superheater 
inlet header, thus making the superheater an integral part of the 
boiler and simplifying installation and maintenance. 


This familiar method of taking steam from an Erie City boiler 
in a transverse series of tubes, instead of a single nozzle, produces 
steam with high initial dryness and allows the superheater to perform 


with maximum efficiency and safety. 


Our Steam Generator Bulletin (SB-30) illustrates and describes 
many types of superheaters engineered and manufactured within 
our own plant. It is available on request. 


COMPLETE STEAM POWER PLANT EQUIPMENT 








Complete Steam Generators @ Type C 3-Drum Boilers @ Type VL 2-Drum Boilers’ 
. The ‘‘Economic™ Boiler with or without Water Walls o Welded H. R. T. 
Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 
and Spreader Stokers as Welded Pressure Vessels for the Process Industries. 





ERIE CITY IRON WORKS -« ERIE, PA. © Stuce 1340 
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L..Digging fe" facts 


—— ON AUTOMATIC 
REGULATING VALVES? 


YOU'LL FIND THESE KLIPFEL BULLETINS 
PRACTICAL, FACTUAL AND USEFUL! 


Klipfel engineers have put a lot of experience and re- 
search into these bulletins to make them useful to you . . . 
the man who uses or specifies automatic regulating valves 
Each bulletin covers such points as: the advantages and 
limitations of different valve constructions; selecting the 
proper type valve for given operating conditions; deter- 
mining the most effective and economic size valve for 
the job. 

In short, Klipfel engineers have prepared these bulletins 
to assist you in selecting the type and size valve best 
suited to your needs. 

Write Dept. CM2 for any bulletins you wish. We'll gladly 
send them to you. 


KLIPFEL REDUCING VALVES 

for steam, air and water ...in lever 
and weight, air loaded, pile: control 
and spring loaded types; cescrip- 
tions, illustrations and complete 
selection data in Bulletin 148. 


KLIPFEL FLOAT"VALVES 

Single and double seated types with direct action or 
pilot control for remote location. Types shown in- 
clude quick-acting valves; all are available in angle 
and globe patterns. Bulletin 349. 


KLIPFEL THERMOSTATIC VALVES 

vapor pressure operated valves with spring 
or weight and lever loading. Valves are ball 
type, balanced cup and disc or balanced in- 
ner valves. Min. temp. 80°. Max. temp. 250°. 
Range limit of any instrument 40°, 


KLIPFEL BACK PRESSURE AND RELIEF VALVES 
for control of air, steam and water pressures at 
the valve inlet in various types for practically any 
service. Bulletin 648 gives complete details in- 
cluding dimensions and capacities. 


VALVES INCORPORATED 


DIVISION OF HAMILTON - THOMAS CORPORATION, HAMILTON, OHIO 
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FULL LINE 
FULL VALUE 
FULL SERVICE .... 


We have repeatedly urged users of welding fittings to 

accept no less than the fu// line. When we say “full line” 

we don’t just mean its completeness . . . though it /s the world’s 
most complete line of forged steel fittings and flanges... 

and it does contain the widest range of types, 

sizes, weights and materials. 

When we say “full line” we mean full value—extra value—more 
and better features than can be found in any other fitting. 
The technical brains and forging skills which 

conceived these extra values continue to be available 

to you through the Taylor Forge organization, 

and through the Taylor Forge distributor 

who is your industrial neighbor. 

Since Taylor Forge welding fittings “have 

everything,” why compromise 


on less than the best? 


nyY#oR*FO 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carlie, Pa. Western Plant: 
Fontana, Calif. @ District Offices—New York: 50 Church Street ©@ Philadelphia: Broad Street Station Bldg. © Pittsburgh: First National 
Bank Bldg @ Chicago District Sales: 208 S. LaSalle Street @ Houston: City National Bank Bldg. @ Los Angeles: Subway Terminal Bldg. 


Please send a copy of your new cotalog 484 covering welding fittings 
and forged steel flanges. 





604-0280 Mat Tvs Fre & Pin Wars, 7.0 os i 
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Quick Deliveries 


arnes Springs 


| . ristol Connecticut 
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Recent C-E Steam Generating Units for Utilities 
HAWTHORN STEAM ELECTRIC STATION 


KANSAS CITY POWER & LIGHT COMPANY 


ae C-E Unit illustrated here is one of two duplicate 


units now in process of fabrication for the new 


Ay RE RRR eRe RUN Be BIRT ET ene Fe 


Hawthorn Steam Electric Station of the Kansas City 


Power & Light Company. 


sp En 


Each unit is designed to produce, at maximum con- 
tinuous rating, 625,000 Ib of steam per hr at 1335 psi 
and 955 F. 


ei Dees 
ponte <n 
pg. ue 


These units are of the radiant type with 3-stage super- 
heaters followed by finned tube economizer surface 
and regenerative type air heaters. 

The furnaces are completely water cooled using part 
plain tube and part finned tube surface. They are of the 
basket-bottom type discharging to sluicing hoppers. 

Pulverized coal firing is employed using bowl mills 
and vertically-adjustable, tangential burners. Provision 
is also made for the use of natural gas as an alternate 


fuel. B-354 
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Improved Barco 


Rotary Swivel Joints 


FOR MINIMUM FRICTION 


FRICTION-FREE PERFORMANCE WITH LOWER 


TURNING TORQUE. This compact, lightweighr, 


low cost joint is especially efficient at high and 
low temperatures and pressures. It handles alter- 
nating steam and cold water without leakage. 
It is much more compact for the same capacity 
and has performed successfully on continuous 
rotation applications up to 30 RPM. This new, 
low torque joint will greatly reduce power costs 
and worker fatigue. It is practically mainte- 


nance free. 


WIDE TEMPERATURE AND PRESSURE RANGES. 
The new Barco Rotary Swivel Joints withstand 
these extreme ranges with complete safety, no 
chance of bursting. Angular motion compen- 
sates for misalignment and there is no restricted 


internal diameter as in flexible hose. 


Aes ae 

Install these remarkable joints now. Our engi- 
neers will gladly discuss your problems. Sizes 
4g”, 12”, 34”, 1”. When ordering, give com- 
plete information about pressures, temperatures, 
fluids or gases, and any other special conditions. 


FLEXIBLE JOINTS *)00025 
but a combination of 

a swivel and ball joint 

with rotary motion and 


responsive movement 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY through every angle. 








“MOVE | “ 
BARCO MANUFACTURING COMPANY, vere, DIRECTION 


1807 C. Winnemac Avenue, Chicago 40, Illinois © In Canada: THE HOLDEN CO., LTD., MONTREAL, CANADA 


16 - Fesrvary, 1950 MEeEcHANICAL ENGINEERING 








U.S. SYNCROGEAR MOTOR 


Pe cael 


we 


Diaphanous view of U. S. 


THE GEARED MOTOR WITH 


DEPENDABILITY 


Rugged pyramidal base withstands external 
stresses. Hardened gears are designed for high 
safety factor. Lubrication is positive. 


ECONOMICAL OPERATION 


Helical gears and full anti-friction bearings 
contribute to high efficiency. No rubbing seals 
to wear and cause leakage. 


LONG LIFE 
Gears are hardened to 45/50 Rockwell C. All 
motor windings are asbestos protected. Nor- 
malized castings maintain accuracy. 


U. 5. SOLID SHANK PINION 


The vital high speed pinion in 
Syncrogears is integral with its 
shaft; therefore cannot vibrate or 
work loose. Its solid, oversize 
diameter reduces deflection to al 
most one-half that of the ordinary 
type. The motor shaft is bored 
hollow to receive the pinion. Max 
imum strength is obtained by this CENTRIFUGAL 


advanced design ONL SEAL 


Syncrogeor Motor. 


PYRAMIDAL STABILITY 
COMPACTNESS 


Integral design eliminates couplings. High 
speed motor for efficient power conversion. 
Solid shank pinion permits greater ratio. 


QUIET OPERATION 
Simple helical gear trains, precision finished, 
are permanently held in alignment. Low pitch 
line velocities are used. 
MANY TYPES AND SIZES 


Single, double, and triple reductions are avail- 
able in sizes of 4 to 30 h.p. and standard 
AGMA speeds of 10 to 10,000 RPM. 


U.S. PINION 
INTEGRAL WITH ITS SHAFT 


See next pege 





ee ee 





U.S. MOTORS, 
ASBESTOS PROTECTION 
PREVENTS CARBONIZATION 


insulation protecting the 
Mc tors are isbe $fos i rorect 
not carbonize. The winding 
with asbestos and electrically 
with Asbestosite. Each wire is insulate 
asbestos. Above drawing shows the progres- 
sive steps in insulatior A) empty stator slor; 
B) formed cell of asbestos heatproof wall; 
isbestos enclosures 


round each wire 


1 with 


C ) wires inserted within 
(D) Asbestosite forced a 


Type GR—-Single Reduction Syncrogeor 


NORMALIZED CASTINGS 


HEAT-SEASONED FOR ACCURACY 


ose used in giant 
ingle blocks and 


LIKE WISC 


& process 
of castings. By 
cast iron part 1S 
ire forever as 
tains ifs Origina 
lized cast 
linary Cast 
pr longed 


justify the 


the 
U. S. castings undergoing normalization. Permanent align 
ment of gears and bearings is thereby assured. This is an 


added plus valve in every U. S. Motor 


reptive Bu 


U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: Milford, Conn. ¢ PACIFIC PLANT: Los Angeles 54, Calif. 


District Offices: Boston 16, New York 6, Philadelphia 2, Pittsburgh 22 
Chicago 8, San Francisco 7, Seattle 4 








5: hp at 870 rpm; 
60 to 1; Class 1 service 


To handle this load would 


call for one of these 
Se a a a 


Example 


6 Fan Cooled 
Cone-Drive 


7" Heavy-Duty Cone-Drive 





8” Fan Cooled (Non Cone-Drive) 


capacity: 
Fan Cooled 


Non-Cone-Drive costs . 
... and similar savings 


“ Heavy-Duty 
CONE-DRIVE costs . 5] 13 less On Goer sats 


Cone-Drive Gears and Reducers handle 


“ Fan Cooled $95] less more load—cost less, due to Cone Drive’s 


CONE-DRIVE costs . double-enveloping gearing. 


* _Bosed on approximate resale 
prices, Jan. Ist, 1950 





In Cone-Drive you can also get the triple 
benefits of 

Standard gears 

Standard housings 

Standard fan-cooled attachments 





am, ee GEARS 
Wt tCH, Michigan Toot Comypatereyp 


7171 E. McNichols Road « Detroit 12, Michigan 




















DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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On page 5 of Farrel’s latest bulletin on speed reducers, 
you will find a description of the Gear with a Backbone 
—the type of gear used in Farrel gear units. 

The backbone, formed where the helices meet, makes 
the teeth continuous across the gear, providing extra 
strength and greater load-carrying and shock capacity 
—especially important in heavy-duty speed reducers. 
Precision generation by the famous Farrel-Sykes 
method assures accuracy of tooth spacing, tooth con- 
tour and helix angle, which pay off in smooth, quiet, 
uniform operation. 

POSS Oe wie we ee ae a In addition to describing the gears, this bulletin also 
FARREL-BIRMINGHAM COMPANY, INC. & contains specifications, horsepower rating tables, over- 
344 VULCAN STREET, BUFFALO 7, N. Y. hung load capacities, dimensions and weights of single, 
mts fk af x : double and triple reduction units. ? 

ee ee er Se ee & .F If you buy or specify speed reducers, you should 
RE Say TNS SNe Deane: bet? “ea bie bevel manual. Fill out the 
coupon and mail it today. FB-562 

Nome 
FARREL-BIRMINGHAM CO., INC., 344 Vulcan St., Buffalo 7, N.Y. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, 
Address Cleveland, Detroit, Chicago, Los Angeles, Tulsa, Houston 


City State e 4 ® 
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WELL 


SERVICE SPECIALISTS IN MAINTENANCE CLEANING |/PROBLEMS 


neet © 


pelt erg? 


Dov 


TYPICAL EXAMPLE of the economies afforded by 
Dowell Service is reported in the case of a midwestern 
refinery using five 300,000 lb. per hour boilers to 
generate electrical power. Before Dowell Service was 
used in the plant, boilers were usually down two 
weeks whenever repairs became necessary—during 
which time electricity was purchased from an out- 
side source. Using Dowell Service to do the internal 
surface cleaning, the boiler is back in use in one week 
instead of the usual two! And the Dowell part of the 
operation takes just one day! 


Quick, Effective Maintenance Service 
Cuts Total Down Time in Half 


Dowell Service, using the experience of thousands of 
successful jobs, offers you the solution to mainte- 
nance problems of this type. It is backed by strong, 
continuous research programs, both in Dowell’s own 
laboratories and in those of The Dow Chemical 
Company. This research provides the means for an 
improving service with an increasing degree of 
effectiveness and safety. 


When you call on Dowell Service for your mainte- 
nance cleaning, experienced Dowell engineers do the 
job for you. They bring the special equipment— 
truck-mounted tanks, mixers, heaters, and propor- 
tioners—necessary. for controlled cleaning. No dis- 
mantling or scaffolding is required. Liquid solvents 
are pumped into the equipment through regular 
connections. Down time is held to a minimum. 


For quick, practical, economical cleaning of boilers, 
heat exchange equipment, water lines and water 
wells, call the nearest Dowell office. Free cost 
estimates gladly given. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL 


New York 20 
Boston 16 


COMPANY 


Hamilton, Ohie 
Cherieston 27, W. Va. 
Salem, Illinois 





long Beech, Oaklend, Casper: Dowell A 
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In the Sen Francisco area, for air handling data call Ameri 


can Blower Sutter 1024. In other areas consult your phone 


hook. Nore: To better serve our Western customers, Ameri 
can Blower has built another new plant 
located in San Leandro, California 


conveniently 


Draft Fans 


a 


Gyro! 
Fluid Drives 


Cooling Coils Precipitators 


If you look before you buy, we're certain you'll buy 
American Blower Air Handling Equipment. There's a vast 
difference in quality, design, quietness, operating costs and 
efficiency. Users’ records prove the superiority of American 
Blower products. 


Air is free... use it profitably! 


N‘ MATTER What business vou're in, or where you're 
| located, bear these two things in mind 


1. There are American Blower Air Handling Prod- 


ucts which are ideally suited to help you put 
ur to work profitably 
There is an American Blower Branch Office stra 
tevically located to assist you 
And no matter what type of American Blower equip- 
ment you buy, vou get these plus advantages 
Equipment built by a reputable manufacturer with 
a background of 69 years of experience—equipment 
which is tested in accordance with the Standard Test 
Code and carries Certified Ratings—equipment which 
is the result of the broadest and most thorough 
methods of engineering and research known 
To buyers of American Biower equipment, whether 
it power plant equipment—mechanical draft fans, 


fly ash precipitators, Gy¥rol Fluid Drives for fan control 
and boiler feed pumps, or air handling equipment 
for any need—these plus values insure longer, more 
dependable service and lower operating costs. 

Our nearest branch office will give you fu" data. 
AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 

Divison of Amsaicay Ramaroe & Standard Sawitary cosronanon 





YOUR BEST BUY 


AMERICAN BLOWER 


AIR HANDLING EQUIPMENT 





ial A An Serving home and mdusty LALA AA ALACALA 


AMERICAN.STANDARD + AMERICAN BLOWER + CHURCH SEATS + DETROIT LUBRICATOR « KEWANEE BOILERS - ROSS HEATER - TONAWANDA /RON 
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TO GREATER ECG 


use Wolverine *Trufin for 
heat transfer 


Worthwhile savings are effected in most installa- 
tions. Unit costs are decreased because less tubing 
is required for each installation; consequently, the 
use of much other material is eliminated. Labor, too, 
is reduced. Note in the illustration how the fins are 
formed from the tube itself to give you a finned 
tube that will withstand vibration and extreme tem- 


perature changes. 





use Wolverine Spun End 


Process for tubular parts 


Plain tubing is often employed in the fabrication of 
tubular parts because it has been found so much 
more economical than other methods of forming. 
This is particularly true in cases where the ends are 
formed in special shapes—with or without openings. 
For this fabrication investigate the Wolverine Spun 
End Process. 
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WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
1437 CENTRAL AVE. DETROIT 9, MICHIGAN 


MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 


Plants at Detroit and Decatur, Ala. 


PLANTS IN DETROIT AND DECATUR, ALA, 
Sales Offices in Principal Cities 
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New Taylor TRANSAIRE’ Pressure Transmitter with 


NARROW RANGE SPANS 


3. PERFECT FOR MANY JOBS, especially on thin fractionat- 
ing colurans in chemical and petroleum industries, ete. 


FIRST TIME in history! 
A simple force-balance 
pressure instrument that 
measures and transmits 
the smallest pressure 
changes up to 1000 ft. with 
0% of the 
range span (conventional 
devices are only accurate up 
to 2% of upper range limit.) 


an accuracy of 


Pavlor’s new TRANSAIRE Pressure Transmitter gives 
you accuracy and sensitivity never before possible in 
pressure measurement plus the convenience of sup- 
pressed ranges at high pressure levels. 

SEVEN IMPORTANT ADVANTAGES: 

1, RANGE SPANS OF 20 AND 40 PS! available throughout 
range limits of 35 to 415 psia. With aceuracy established 
at ‘2% range span, you can expect precise measurement 
to .1 psi with 20 psi spans, and .2 psi with 40 psi spans 
and consequently proportionately closer control. 

2. VOLUMETRIC TYPE PRESSURE SYSTEM is extremely accurate. 
Being a completely closed system there is practically no 
hazard of clogging. Type 316 stainless steel diaphragm 
and connection give Maximum corrosion resistance, 


* Trade Mark 


TAYLOR 
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INSTRUMENTS 


MEAN ACCURACY 


4. STANDARDIZED 3 TO 15 PSI OUTPUT Air Pressure means 
you don’t have to individually calibrate receivers or 
receiver-controllers. Instrument transmits output pres- 

sure in proportion to measured pressure with accuracy 

of +0.06 psi. 

5. OPERATING RANGE VARIED by simple screwdriver adjust- 
ment. 

6. INTERCHANGEABLE MANIFOLD ASSEMBLIES make 20 and 40 
psi range spans optional. 

7. INSTRUMENT QUICKLY TRANSFERRED from one job to an- 
other having different range by simply inter-changing 
spring sub-assemblies. 

This Tavlor TRANSAIRE Pressure Transmitter is an-" 
other step in Taylor's program to produce industrial 
instrumentation unsurpassed in accuracy, simplicity, and 
durability. We're doing this, of course, to help you keep 
costs down and quality up. Ask your Taylor Field En- 
gineer! Or write for BULLETIN 98099. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 


FIRST 
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TRICLAD “<P ACA GEAR-MOTOR 


REG. US. PAT OFF 


LOW COST ye LOW OUTPUT ADJUSTABLE SPEED je LOW MAINTENANCE AND INSTALLATION COSTS 
A right answer for your low-output stepless 
adjustable-speed-drive applications, our ACA 
gear motor will do-an outstanding job for 





you driving 
Conveyors ‘Agitators 
Reciprocating pumps Mixers 

For the majority of your low-speed drives, 
standard ACA gear-motors fill the bill, Other 
ratings in large horsepowers, or lower speeds 
or wider speed ranges are available on prop- 
osition request. 

NOW IS THE TIME TO FILL YOUR 
NEEDS ON ALL GEAR-motor requirements, 
Call your nearest General Electric Sales Office 
or your local distributor, Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


* Manufacturers suggested list price. 
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Your Savings Only BEGIN 
ith Your Savings on 
PIPE COST 


Posey Wrought Iron Pipe May 
Lower Maintenance as Well as 
Initial Costs 


¢ 
% 
do & 


Whether your requirements are “run-of-the-mill” . . . or whether 

* they involve unusual problems in pipe design and installation 

. a Posey estimate may be your first step toward a worthwhile 

economy. You can save not only at the time you purchase .. . 

but over and over again throughout the long, low-maintenance 
life of Posey Wrought Iron Pipe. 


ee 


% 


= 
eo 


At the Posey Iron Works—established since 1910—experience 
has eliminated needless, cost-boosting fabrication steps . . . while 
improving flow capacity and holding pipe diameters and trench 
depths to a minimum. Maintenance costs are also reduced because 
durable Posey construction resists time and pressures . . . because 
tight Posey joints seal out roots. 

Write Posey and state your service conditions. Our study of them 
may permit us to point out definite economies. No obligation, 
of course. 

Established since 1910 
NEW YORK: Graybar Building 


+ VA 


” POSEY IRON WORKS, INC. 


formerly LANCASTER IRON WORKS, INC. 


LANCASTER, PENNA., U.S.A. 


DIVISIONS Steel Plate + Asphalt + Steel Form + Brick Machinery 
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| pare solves the problem of lubricating 
turbines in hydraulic turbo-generator plants, 
according to reports from station managers. 

On one Farval-lubricated turbine, only four 
bearings were renewed in 12 years. Prior to the 
installation of centralized lubrication it had been 

necessary at this plant to re- 
place 6 to 8 bushings every six 


4 | i 
enewe on y earings in months, each time the turbine 


was dewatered. 


Another plant engineer says, 


12 years with Farval -ics tess 2 


FARVAL ~— Studies in 
Centralized Lubrication 
No. 110 
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satisfied with Farval. When our 


turbines were overhauled we found very little wear 


on moving parts and linkages.” Still another man 
writes,""We would never go back to the individual 
grease fittings of years ago. You can bet that all 


future turbines will be equipped with Farval.” 

Shutting down a turbo-generator set to replace 
a worn or damaged bearing is expensive in labor 
and parts, costly in time and crippling to electric 
power production. Here as with so many opera- 
tions throughout industry, Farval lubrication 
keeps equipment running efficiently, eliminating 
downtime and safeguarding production, not to 
mention the saving of labor, lubricant and new 
bearing costs. 

Farval has proven itself in over 20 years of 
service. It is the original Dualine system of cen- 
tralized lubrication that others imitate. The Farval 
valve has only 2 moving parts—is simple, sure 
and foolproof, without springs, ball-checks or 
pinhole ports to cause trouble. Through its wide 
valve ports and full hydraulic operation, Farval 
unfailingly delivers grease or oil to each bearing 
—as much as you want, exactly measured—as often 
as desired. Indicators at every bearing show that 
each valve has functioned. For a full description, 
write for Bulletin No. 25. 

The Farval Corporation, 3264 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 


/ 
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HAND POWER TOOLS 


JUKE BOXES 


DISPLAYS 
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PHOTOGRAPHIC EQUIPMENT 


BUSINESS MACHINES 


VENDING MACHINES 


for machine designers! 


Machine designers! Here’s the newest addition 
to the complete Baldwin-Rex line of precision- 
made roller chains. It is the answer to that 
problem of transmitting positive power where 
space is limited, where centers are extremely 
short, where savings in weight and a combina- 
tion of high strength and accurate timing are 
required ... Baldwin-Rex No. 25 Roller Chain. 
This }4-inch pitch chain is as finely made... as 
long lasting . . . as versatile and positive as the 
larger size roller chains. And despite its small 
size, it has an ultimate strength of 875 pounds 
. an important advantage where reduced 
maintenance and service are needed. 


Hand power tools, juke boxes, animated dis- 
plays, machine tools, photographic equipment, 
electronic equipment, television equipment, 
business machines, model equipment and many 
other types of high precision, small size equip- 
ment ean be more efficiently designed with this 
new helping hand to the designer. In many 
larger types of equipment, too, this handy little 
chain can motivate intricate timing functions 
that must be designed into small space. 

For all the facts, write Baldwin-Duckworth 
Division of Chain Belt Company, 363 Plain- 
field Street, Springfield 2, Massachusetts. 
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Principal Dimens. 


b ---—----- ———-—- + 


| 


LIST PRICES 


bled aia 
_--_-—-_—-—_| Riveted ing Roller Link 
jPitch'Width |Piem.! Chain Link Link 

i H_ |Perfoot| Each | Each | Each a 


| 

— 

Assem- 
Connect- 


Roller | all 


y J 
| /s 





Over- 


Saveted | to CL. | 


0.130 $1.10 | $.14 | $.10 |$.40| 0.31 


DIMENSIONS — INCHES 


oe Te 

From From Side Plate | 
Pin End | Pin Head Thick- Pin | Ultimate 
to C.L. | ness |Height Diam. | Strength 
[RT eee G Lbs. 

| 0.19 | 0.15 |0.030 0.23 0905 | 875 


le. eae 


Average | Average 
Weight 
per Foot 

Lbs. 


























BALDWIN 


a complete line from Va-inch to 24-inch pitch 
BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 
SH HA ~~ Fepruary, 1950 - 29 
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FAHRENHEIT 
———- M- 3000 BRICK 







-———J M-28 BRICK 


JM-26 BRICK OR FIREBLOK 
— $iL-O-CEL SUPER BRICK 
JM UW. FIRECRETE © : 
J M-23 BRICK OR FIREBLOK 4 5 
p—J M-20 BRICK OR FIREBLOK 

- J M- 1620 BRICK OR FIREBLOK 
p~ SiL-O-CEL C-22 BRICK 

— INSULATING FILLS P 
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; ~ SUPEREX & 
: VY INSULATING CEMENTS 
SN eaeeiend 
{ YY eS Soncrere es 
H Yj p> $tL-O-CEL low, you Can see at a glance the recom- 
Vy . NATURAL BRICK mended insulation for every temperature 
Yj “4 ~d range, from minus 400F to plus 3000F. 
y Z| BANROC It’s all on this convenient Johns-Manville 
Y, 4 maninire @ Thermal Insulation Chart (111%" x 18”) 
y i available for hanging in your office or on 
: y Fime FELT your plant wall 
: V, | He Each insulation in this group of Johns- 
; GY i im - ASBESTO- Manville products is tailor-made to do a 
te erry specific type of job best. And, as part of the 
| ee 4 Johns-Manville Insulation Service, special- 
| ES ists are available to help you with present 
| -] || MAGNESIA insulation problems ... or with those con- 
|}. 1] © © @@ nected with future plans. 
14 | By having these men select and apply 
} a tj] Johns-Manville insulations, vou will be deal- 
| | PTL Etsy E ing with men who have grown up in the 
} | } t business. You'll find that it will pay, in the 
|| Lj i ; long run, to have these experts help you... be- 
© ASBESTOCEL—— | | cause they have to their credit more man-hours 
©) ® ZEROLITE ree : of insulation application experience than all 
PRE-SHRUNK WOOL FELT —_ : other similar types of organizations combined. 
HAIR FELT- ; . 
® ROCK CORK —P=t- 4 For your copy of this chart, just fill in and 
ANTI - SWEAT : mail the coupon helow. 
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DCASTABLE REFRACTORY 
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m) LOCK Johns-Manville 
FAHRENHEIT Box 290 
New York 16, N. ¥ 
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LINK-BELT experience may help you.. 


Any application for a speed reducer can be filled 
with a Link-Belt enclosed gear drive——and satis- 
factory results assured. Link-Belt manufactures all 
standard types, and Link-Belt power transmission 
specialists can offer reliable recommendations as 
to size and type to suit your precise need. 


Herringbone Gear Drives for large reductions 
in limited space -—— high shock resistance —single, 
double or triple reductions. Send for Book 
No. 1819; Worm Gear Drives for high ratio 
reductions, horizontal or vertical drive shafts. 
Data in Book No. 1824; Link-Belt Gearmotors, 


LINK-BELT COMPANY Chicago 9 
Angeles Seattie 4, T 


self-contained power unit. Book No. 1815-A, 


In respect to any drive in the broad Link-Belt 
line of power fransmission machinery, Link-Belt 
engineering advice is completely unbiased. 


Power Transmission Machinery 


“THE COMPLETE LINE’’ 
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NNO OTHER VALVE_ 








lubricant will aot blow out 











Can be set in restricted space Bell check valve holds pressure 
































Can be pocked in any position 














Nordstrom Valve Division—-ROCKWELL MANUFACTURING CO. 


400 North Lexington Avenue, Pittsburgh 8, Pa. Offices in all principal cities 





Two metals for the HOT jobs- 


INCONEL 
high corrosion-resistance up to 
2000° F., these high-nickel alloys : NW Cc O NV FE Lo “yy” 


solve “hot spot” problems. 





With the continuing development of gas-turbine and 
Diesel-electric power systems, locomotive designers are 





becoming increasingly interested in heat-resisting al- 
loys ° - ; YT t 
| 
Where operating temperatures may soar well past the : Stress vs Temperature 
1000° mark ...as in turbine blades, exhaust systems, _ Inconel ond Inconel “X” 
turbo-chargers, and steam generator fire pots...new ‘ i | = Ss See! ee 


and serious engineering problems must be solved. At 


red-heat and higher temperatures, destructive oxida- 
) tion, accelerated corrosion, and heat-softening become 
/ major threats to mategials of construction. 
Among the relatively few metals to show satisfactory 
' long-time performance under such severe service condi- 
tions are Inconel’ and Inconel “X"’’. Both alloys have 
equally good resistance to destructive oxidation at tem- 
peratures up to 2000° F. Both alloys are workable. And 
both alloys are practical in cost. 
Inconel serves best where a high degree of corrosion- 
resistance is required and where moderate hot strength 


is sufficient ... as, for example, in exhaust systems, ex- 





pansion joints, and combustion chambers. 








But where “super” properties are needed, age-hard- ' 1300 «400 «1500 = 1600 
e 
enable Inconel “X” should be specified. In addition to a Vangnneane <"0 








corrosion-resistance equal to that of Inconel, Inconel 
“X” offers higher hot strength, particularly in the 1200 
to 1500° F. range. Typical applications for Inconel “X” INCONEL “X” is age-hardenable and offers 


exceptional mechanical properties as well as high 





are: turbine wheels and blades, structural members, 
‘. P resistance to destructive oxidation 
high-temperature springs and fastenings. 
In short for applications where its higher cost is INCONEL provides an economical answer to most 
“XxX”. But for most “every high-temperature metal probiems, where 
moderate hot strength is sufficient 


warranted, call for Inconel 
day” high heat jobs, specify economical Inconel. 

If you are concerned with metal specification, your 
reference files should contain full engineering informa- 
tion about these two heat-defying Inco nickel alloys. 
Write for it today. And remember, too, that our 
Technical Service Department is always ready to help 


you solve metal-selection and fabrication problems, 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. R 


OF SERVICE 
NICKEL ALLOYS MONEL” + “K'" MONEL + “R'" MONEL + “KR” MONEL + NICKEL + “D"" NICKEL 
somasnant t'" NICKEL + INCONEL® + DURANICKEL” + PERMANICKEL” + INCONEL “xX”* 
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ASME Treasurers 


HE American Society of Mechanical Engineers has 
been fortunate in its treasurers. The gag about the 
treasurer who asked his visitor to look him in the eyes 
and tell him which one was made of glass does not apply 
For the four men who have held the post in the 
are remembered with affection and 


here 
last sixty-five years 
respect 

Major W. H 
death in 1925 
passed through important periods of growth and its in 
come increased from $10,000 to nearly $700,000 per year 

Erik Oberg, who followed Major Wiley, served during 
the ten most difficult years of Society financial history 


Wiley was treasurer from 1884 until his 
During his years of service the Society 


The qualities that predominate in Oberg’s character make 
him a wise, practical, conservative, and forward-looking 
The 

" 


shock of the depression which the Society weathered and 


adviser in times of adversity as well as prosperity 
from which it recovered during Oberg'’s treasurership, 
downward faster than commitments for 
Before years 

were over, the Society was once more operating * 
D ack,’ 
day, Oberg’s name ts still to be found on the roster of 
ASME committeemen, and his advice is sought on mat 
cers in which his natural qualities and long experience 
have matured into sound judgment 
W.D. Ennis, who became treasurer in 1935, was a con- 
and objective-minded man who instilled sound 
students at 


drove income 


expenditures could be curtailed the ten 


in the 


and additions were being made to surplus. To- 


servative 


conomic prin iples in the enginecring 


The fs 


some of h 


Stevens ends who were fortunate enough to 


share is leisure hours enjoyed his humor, his 
anecdotes, and his keen observations on engineering and 
his nine years of service, Society 


nvestment 


current affairs. During 
were 


d with a 


accounting procedures revised, port- 


view to security and 
liquidity, and surplus ‘for a rainy day”’ reached a value 
of nearly $400,000. Ennis died 1n 1947, but he had lived 


to see his policies in operation and an annual Society in 


folios were strengthene 


come of more than $700,000 

K. W. Jappe, who took up the task laid down by Ennis 
in 1944, had been influential in establishing the fiscal 
policies under which the Society worked its way back to 
financial stability after the depression. When he relin- 
quished his post last December after five years of service, 
the goal of a half-million-dollar surplus had been reached 
and income had exceeded a million Living at 
the Engineers’ Club in New York, Jappe was in daily con 


dollars 


tact with Society headquarters and possessed an intimate 
knowledge of the policies and operations of the Founder 


ENGINEERING 


STETSON, Editor 


Jappe's experience 
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Societies, 
United Engineering Trustees, as well as ASME 

Jappe is one of those rare individuals whose approach 
to problems is governed by sound principles to which his 
mind is tenaciously attached. His hardheaded eco- 
nomic philosophy, which carried him through a success- 
ful business career, was frequently expounded by him to 
engineering students, to the ASME Finance Committee 
and Council, to the United Engineering Trustees, and 
less formally to his luncheon companions at the Club 

That group of Jappe's friends got to know another side 
of his character, a human and constructive quality, a 
depth of homely wisdom, and a keenness of perception 
always associated with hard-shelled conservat’ve 
In the rough and tumble of frank discussion 


the Engineering Societies Library, and the 


not 
treasurers 
of every subject under the sun it is only the tone of the 
voice, the good-natured laugh, and the mutual respect 
and understanding of friends that soften criticism. In 
such an atmosphere and among such companions, the 
critic inevitably talks himself into a job. Such was 
But to his credic let ict be said chat 
he took on those jobs, one after another, and did some 
thing about them. There resulted a search for facts, a 
clear analysis of the situation, a soundly reasoned argu 
ment, and recommendations in simple language in a writ- 
tenreport. In 1949 he let it be known that he would not 
accept another term as treasurer; and, his successor ap- 
pointed, he started south, leaving his friends to hope that 
he will soon return 

With the appointment of Jos. L. Kopf as ASME treas 
urer, the Ennis-Jappe influence is fortunately continued 
Mr. Kopf served on the Finance Committee for seven 
years and shares with Jappe the philosophy of realism 
which that committee has developed over the years 
Members who were present at an ASME Annual Business 
Meeting several years ago will remember his dramatic 
presentation of the report of the Finance Committee 
Casting the printed document aside he spoke with intense 
fecling not about dollars but about the men and their 
works that the report represented but did not mention 
Such enthusiasm and comprehension of values, combined 
with sound principles and astuteness, are rare assets for 
ASME 

Associated with Mr. Kopf will be Edgar J. Kates 
Two decades of service to the Society have shown that 
Mr. Kates has an alert and constructively active mind 
and a high sense of obligation to work tirelessly at every 
task. He insists on understanding the details of every 
proposition put before him, and once convinced, he acts 
with intelligence, energy, and loyalty. 

ASME has indeed been fortunate in its treasurers 
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L. Prandtl 


A Tribute in Honor of His Seventy-Fifth Birthday 


l IS a well-known fact that much of the rapid development of engineering in this century is duc to systematic research in funda 
mental! fields. One of the sources from which this research-mindedness sprang is the University of Géttingen in Western Ger 
many, and one of the prominent leaders in applied mechanics, Ludwig Prandtl, will celebrate his seventy-fifth birthday on Feb- 


ruary 4 
In view of Prandtl’s world-wide authority and of the importance of his work to this country, a short survey of its high lights is 
presented here 


Prandcl’s first papers were devoted to problems of elasticity. In his thesis in 1899 he formulated the previously unknown prob 
lem of lateral instability in bending. He gave its solution for rectangular cross sections and developed the method of adjusting 
the test specimen in buckling experiments in such a way that minor imperfections of form and eccentricities of loading were bal- 
anced against each other. This method has since become a standard practice 


In his second paper he studied torsion stresses in a bar of constant, but arbitrary, cross section and discovered the sdéap-film 
analogy. It shares its intuitive appeal with the older hydrodynamic analogy but proved to be of greater practical value for the 
numerical evaluation of torsion stresses; and many pieces of soap-film apparatus have been built in the 45 years clapsed since 


Prandel's paper 


In 1905 Prandtl wrote the paper that made him famous. His treatise on the motion of fluids with extremely small viscosity re 
moved the seemingly hopeless disagreement between the mathematical and the experimental side of fluid mechanics by showing the 
mechanism of the boundary layer. It made clear how the very small internal friction of fluids such as water and air may act 
through the boundary layer, lead to its separation, and thus bring about radical changes in the whole flow pattern, which pre 
viously could not be explained by any rational method. The important consequences of Prandtl’s boundary-layer conception are 


well known to all acronautical engineers 


After his initial success in fluid mechanics, Prandtl's interest was for some time almost exclusively devoted to this ficld. He rook 
a leading part in the development of airplanes and airships and built a small wind tunnel, the first one in Germany, and the model 
for many later tunnels built in Germany and in this country An increasing number of students, engineers, and physicists gathered 
about him, attracted by the young and original university teacher and the laboratory growing around the wind tunnel. Within 
this group a good deal of the Géttingen spirit of applied research was hatched which established so close a connection between 
science and industry. Since that time Prandtl has received and probably still receives many letters from engineers who ask for his 
advix and some of the questions brought up by them have led to very valuable investigations, demonstrating again and again 
the usefulness of fundamental science for the daily needs of engineers 


The second major achievement in Prandtl’s acrodynamic research is represerted by a group of publications on airfoil theory 
appearing in 1918 and 1919. There he treats a real engineering problem, that of the spanwise lift distribution on airplane wings. 
His results had a very visible influence on the appearance and the efficiency of airplanes. They swept away the cutouts so often 
made before, and did away with many a quaintly shaped type of wing. The working out of the details of his theory and the de- 


velopment methods for its practical applications have kept many brains busy and produced a vast amount of literature 


In the following years Prandcl’s scientific activity gained a great breadth. From time to time he returned to the problems of 
elasticity and made valuable contributions to the young theory of plasticity. He played a leading part among the investigators of 
turbulence problem, studied the turbulent flow in pipes and the turbulence of the natural wind, and formulated the idea of the 
mixing length which helped to explore the turbulent zone on the surface of free jets. His special interest was devoted for many 
years to the transition from laminar to turbulent flow, about which he instigated a series of dissertations. When the theory of 
compressible flow became of acronautical importance, he resumed his studies on this subject, established simple relations between 
incompressible flow and flow at low Mach numbers, and created a new airfoil theory applicable to wings in a compressible fluid 


th 


It is no wonder that with such a vast activity Prandtl gathered more and more pupils around him. Most of them were young 
Several of them are in this country and some have founded 


men, staying for some time and then going to many parts of the world 
Thus his scientific influence reaches in 


schools of their own, spreading Prandtl's work and adding original contributions to it 
directly many young engineers who have never scen him but know his papers 


It is no wonder, too, that his ever-growing laboratory and his knowledge were exploited by the dark forces which came to 


power in his country They cast many a shadow over his life; and those who lived in those times with him will never forget that 


he gave a chance to many who otherwise might have been crushed by the millstones which began to grind the country 
On his seventy-fifth birthday the thoughts of many men will be with him in this country and abroad, all wishing him many 


happy returns of the day 
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GUARDING APPRENTICESHIP— 
OUR PRICELESS HERITAGE 


By D. F. PRATT 


DIRECTOR OF TRAINING 


THE CINCINNATI MILLING MACHINE (Ct 


HAVE been introduced as the Director of Training, but I 
prefer to feel that rather than being a Director of Training, 
I am a guardian—guarding our priceless heritage—ap- 
prenticeship. For apprenticeship is the heritage of the ages 
From the beginning of man, apprenticeship has been the prin 
cipal means by which he has perpetuated all of his skills and 
knowledge. From carly apprenticeship practices has come 
much of our formal educational systems. It has been the prin 
cipal source of the basic philosophies and almost indispensable 
skills and traditions that have made possible the arts and crafts 
leading to our present standards of living 
In an industry such as ours apprenticeship is recognized as 
the means for keeping unbroken the long chain of experiences 
that are so important to the prestige and success of a company 
It is recognized as the means of lending purpose and direction 
It is recognized as a principal source of 
for the continual 


to a young man’s life 
that valuable commodity, 
training and injection of fine young blood into an organization 


esprit de corps : 


can bring with it a great deal of enthusiasm and disregard for 
Enthusiasm is like a fluid—it flows from person to 
person; it can be induced to flow most prolifically from the 
young. It rejuvenates the old and refreshes the weary 

Having committed ourselves to these principles, it follows 
that we have great responsibilities in the recruitment and train 
ing of young men. I believe that the greatest single influence 
in the development of a young man’s character, outside of re 
ligion, is the environment and incentive he finds in his work 
Therefore we industrialists must devote a considerable por 
tion of the time we are normally accustomed to spend with 
ring, 
manufacturing techniques, and the like, to the training and 
growth of our people 
training job with a few highly trained people; we believe 
it must be shared by a great many throughout the organization, 
although without a doubt, a few highly trained people serve 
These responsibilities are not easily 


adversity 


materialistic subjects, such as, budgets, deliveries, engin 


Some companies are trying to do this 
that 


as a key to the situation 
accepted by many industrial people in that they have devoted 
most of their adult life to production problems. I will give 
you our recommendations for making more people in 
organization training-conscious. We believe that we 
enjoved considerable success in solving this problem 


your 
have 


WHO IS RESPONSIBLE POR TRAINING? 


In our case top management has decided that training-—being 
of equal and vital importance to all branches of the company 
must be a top-management responsibility. It follows that every 
important division must be tied into the training plan. There 
fore a Training Committee, appointed by top management and 
composed of all principal operative heads throughout the 
company, serves as a board to assist the training director in 
matters of policy—selection, training, and counseling The 

Contributed by the Education Committee and presented at the 1949 
Fall Meeting, Erie, Pa., of Tae American Socrety oF Mecnanicat 
ENGINEERS 


Vice-president and 


members of the committee are as follows 
general manager, chairman; vice-president and assistant general 
manager, vice-chairman; vice-president in charge of sales, mana- 
ger of a subsidiary division; works manager, personnel direc- 
tor, chief of sales engineering, chief engincer, production man- 
ager, plant superintendent, foundry superintendent, and training 


director 

These men aid in interviewing, selecting candidates, making 
up curricula, policy making, placement, and numerous other 
duties connected with a virile training program. They are 
constantly being called upon for various assignments such as 
the organization and administration of class programs, coun- 
scling, and the like, so that they never lose sight of the fact that 
they, too, are responsible for the training of our young men 
This process opens to the training director all of the splendid 
facilities of our company, the great varicty of talents and abili- 
ties, and ties the entire organization into training responsibili- 


tics 
WHAT ARF OUR RESPONSIBILITIES TO THE BOY? 


Let us first examine our responsibilities when we subscribe 
to the recruitment and training of young men. Let me repeat 
that it is my sincere belief that the jobs and training that we 
give our young men not only develop their abilitics but have 
as much to do with the refinement of their personalities, round- 
ing out character, developing resourcefulness, as any other 
single factor except religian 

I am sure that most of us have seen evidence of Christian 
thought somewhat distorted by job unhappiness and job in 
fluence. Suppose we spend a moment thinking about these re 
sponsibilities to the boy that we must share with his parents, 
his schoolteachers, civic organizations, and the church, ac- 
cepting the fact that ours may be the larger share. They ate as 


follows 


1 Early in lifehe must develop a healthy wholesome atti- 
tude toward his life, his government, his work, and progress 
in general 

2 Early in life he must develop useful abilitics and work 
habits 

3 In the same manner he must acquire a sense of responsi 
bility 

4 He must acquire a sense of usefulness 
5 He must acquire a sense of purpose and direction 

6 He must see the need in organization for rules and regula 
tions 
7 He must have an appreciation of discipline 

8 He must learn to put a high value on loyalty and in- 
tegrity 

9 He must meet many kinds of people and learn to work 
with all of them 

10 He must acquire sarisfaction in the dignity of his work 
and position 


Some old timers argue that al) of this is attitude, but I am 


not so sure. In my Boy Scout work I have seen many 12- and 
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14-year-old children who had fine attitudes but few of the other 
qualities. Many people say that good or bad attitude begins 
in the cradle, but nearly everyone agrees that it is developed 
chiefly by environment. I share these views gencrally, 
but also take the stand that good job influence and job happi 
ness during a boy's most impressionable ycars are the prime 
movers that make for enduring good attitude Attitude seems 
to stimulate or retard, as the case may be, the proper develop- 
ment of the nine other characteristics I have just mentioned 


carly 


It is true that attitude is an abstract word but it is a mighty 


convenicnt onc to use 


WHAT ARE OUR RESPONSIBILITIES TO OUR COMPANIRS? 


Even though I have emphasized our responsibilities to our 
youth, | must not let you believe that it can take precedence 
over our responsibilities to our companics The growth of in 
dustry has brought with it new needs in the way of trained men 
No longer can a leading company escape being trainingwise 
Our growth and reputation are dependent upon the skill, 
ot 


Business can no longer wait for leaders and trained 


integrity, resourcefulness, and wholesome 


philosophy 
our peopl 
people 


to happen; it must make them happen 


HOW SHALL WE MEET OUR RESPONSIBILITIES? 


Having in mind these two definite responsibilities that are 


a must in our training, I would like to give you our recom 
mendations as to how they can be met. The first step has to do 
with pride in 


job, pride 


veryone who works in the plant—-pride in his 


in his company, pride in his training 
THE KEY TO THIS IS 


TO DIGNIFY LABOR 


As many of you know from personal experience, most moth 
rs (and dads too) are ambitious that their boy should graduate 
from college so that he may become a doctor, a lawyer, a judge, 
The thought of 
It is 
believed that one of the reasons for this is that we of industry 


a statesman, or other similar public figure 


having him enter a shop has not been too well received 


have failed to dignify labor-—to dignify apprenticeship so that 


finest young men may be attracted to it 


down through the years some of us would not now be 


Perhaps if we had 
so 
$0 acutl 


ly trom labor complications 


The first step to dignify labor is a clean, orderly, and sanitary 
externally and internally 
should 
workmanship ts voluntary 


l teel 


very business ex 


plant, both 


Tools, work processes 


and quality standards planned so that the prideful 


that we do not need to discuss these things in detail; 


cutive knows how to do it. My only recom 


is to look about doing it as 
This will mak 


, 
and 


mendation you fo § if you are 


well your community and city 


will attract higher-type « andidates 


SELECTION, TRAINING AND PLACEMENT 


in great detail « 
of to 
may be much better qualified than I to speak on 


» not intend to discuss any of these ccept 


to point out uf wtures that may be 


Many of vou 


ntional 


que fc interest you 


cons practices so I will try to talk principally about 


practices that we have developed over a long period of time that 


uniqu 


SEVEN-POINT SELECTION PROCEDURE 


Our sclectn fy edure is basic st 


ym posed 


j 
hows 


1 Natural selectior 
2 Preinterview check 


3 Adequate battery of intelligence, aptitud and psycho 


logical tests 


MECHANICAL ENGINEERING 


4 Well-planned, nicely conducted interview 
5 Physical examination 
6 Probationary period 

Final interview with training committec 


NATURAL SELECTION 


»f the things that cause young 
men of good character and good breeding to be attracted to our 
industry 
will naturally 


| have already discussed some 


We believe that boys of certain interests and abilitics 


gravitate toward us. Natural selection is in 


duced by the following 


1 People coming in contact with our machines and equip 
ment 

2 Regular contacts that we make with high schools and 
colleges, to acquaint them with the needs and opportunities in 
our business 

3 Enthusiastic employees and enthusiastic supervision 

4 Annual open house for our employees 

5 The house organs mailed to the homes of our employces 


and passed 


on by them to friends and neighbors 
6 dons of employ ecs 


tracted 


outstanding boys are frequently at 
co us through the work of the father 

Normal effect of our prestige and integrity on the public 
8 (Guided tours for university and high-school seniors 


Through these avenues come people who by the law of natural 


selection have some qualifications deserving our consideration 


PREINTERVIEW CHECK 


a letter in his own hand 
writing giving full particulars about himself. H 


Each candidate is asked to write 
is also asked 
to submit a transcript of his high-school record showing the 
subjects taken and the grades received, together with any test 
scores he may have taken He is also asked 


letters of recommendation that he may 


to submit 
be 


able to obtain, especially from his high-school principal, the 


n s¢ hool 


any references of 
pastor of his church, businessmen, and other similar responsibk 
people All of this, together with a photograph and other 
interesting material, is mailed to the training director before 
the boy is called for an interview 

Usually considerable checking,is done with the letter and 


There are 


is made to the boy's home before inviting him to com 


references before the interview times when a visit 


to the 
plant for the interview 
ATE BATTERY OF APTITUDE, AND 


ADEQI INTELLIGENCE, 


PSYCHOLOGICAL TESTS 


I do not intend to discuss testing in detail except to point 
out that we have 
found that there 


aptitude-test scores, and job success 


are using it as an aid to interviewing. Ws 
is a definite correlation between intelligence 


We 
We are using tests thar 


are conducting ex 
tensive research in the field of testing 
have been recommended by leading psychologists. Some of our 
people at the mill have attended the Purdue Personnel Testing 
which, by the way, we belicv 


Institute, to bea fine program for 


those who are interested in good selection guidanc 


THE INTERVIEW 


the 
interviewer should be 
the field for which he 


The fourth part of the selection step is interview. W 
the 
considerable experience it 
select peopl He 
people He must hav 


needs of his plant. He 


definitely believe a person having 
proposes to 
should be especially adept in dealing with 
good knowledge of psychology and th 


must be able to draw out of the appli 


cant evidence of ability, good breeding, and leadership capacity 


He should also be able to inspire the candidate with faith in 
I 


the company and the people for whom he proposes to work 





Fesruary, 195( 


The interviewer must reflect some of the personality of the 
company and satisfy the dignity of the applicant in his impor 
tance as an individual 

We believe that the impressions made on the boy by the 
interviewer are important beyond value whether the applicant 
is accepted or rejected. The applicant must always feel that 
he has been fairly treated. The success of many of our people 
often dates back to the spark that was kindled during the inter 
view. I am sure that cach of youthinks back with pride and 
warmth toward the people whom you first contacted when you 
became associated with your employer 

Interviewing technique 1s a subject in itself and any detail 
would require a separate lecture so I will dispense with it by 
ercat deal of faith in a well 
planned interview conducted in a pleasant atmosphere. If we 


forced to choose between testing and interviewing, we 


merely saying that we place a 
were 
would throw out the tests 


PHYSICAL EXAMINATION 


This examination gives us the opportunity not only to evalu 
ate the apprentice physically and mentally, but also to acquaint 
him with the services that are available in the medical depart 
ments. Our medical personnel must share the responsibility of 


his employment and training to the following extent 
1 To counsel in all matters pertaining to his general health 


including safety practices 
f his employment when such 


and hygiene, 
2 To recommend limitatior 
is deemed necessary 
3 To assist the out-of-town students in orienting themselves 
to their new environment, particularly as it pertains to dictary 


habits, rest, exercise, and social adjustment 


The physicians in the medical department recognize the great 
investment the company has in each apprentice, and therefore 
make reasonably certain that he meets the optimum medical 


requirements to justify this expense 


PROBATIONARY PERIOD 

The sixth part of our selection procedure is the probationary 
period during which the candidate is placed in our segregated 
training department and frequently shifted from one trained 
instructor to another who measure his real ability by giving 
The assignments range from clean 
Rating sheets 
Short quizzes 


him real tasks of all sorts 
ing and painting to operating simple machines 
are made out for cach step of the trial period 
are given periodically 

At the end of the probationary period we believe that we 
have one of the most complete ‘comprehensive appraisals that 
anyone is able to get of any young man before he is accepted 
for full employment 


FINAL INTERVIEW 


The candidate is now ready for the seventh step or final inter 
view with our Training Committee. We usually have five or 
six of our cxecufives present at one time who are members of 
the Training Committee. Up to this time we have been rather 
easy on the boy. The entire period has been spent trying to 
discover his native abilities, something of his temperament, 
integrity, capacity for work, how he walks, how he talks, how 
he stands, and something of his home training 

In presenting him to the committee we have a definite purpose 
We want to leave an impression on the boy that will 
I know that the 


in mind 
last for a long time, perhaps all of his life 
boys who have faced our Training Committee during the past 
twelve They remember the event 
as being one of the most unusual and unique experiences in their 
It is true that they are somewhat apprehensive but no 
It is time to make them think seriously, 


years have never forgotten it 


lives 


more than we expect 
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to impress them with the fact that we mean business and that 
we are playing for keeps. Some of the boys call this the ‘sweat 
period. The members of our Training Committee 
who participate in the interview are fully aware of what the 
boy is going through emotionally and make allowances for it 
The belief is that some of the very best and che worst in the 
boy will come out during such an ordeal 


ing-out 


The interview doesn't take very long. At one sitting, the 
Committee usually takes on five or six boys, one at a time 
The boy's record is presented and discussed with him frankly as 
to whether he has chosen the right thing and whether he is 
qualified to go forward with his training. If the Committec 
votes in favor of the boy, he is permitted to enter training under 
an indentureship 

Just as ballast stabilizes a ship, so does this final interview 
session tend to stabilize the thinking of many of our boys 


PRELIMINARY TRAINING IN SEGREGATED SCHOOL 


We have segregated the basic training from the main shop 
The reasons for this stem from the age-old problem of trying 
to get foremen and the old timers in the carly days to give the 
I do not want you 
quit 4 


boys real jobs to challenge their abilities 
to believe that good men were not trained in those days 
the contrary—-the requirements were not so high as they are 
today. Present-day requirements are not only tremendously 
increased but we are also forced to Ret more for our training 
dollar 

Many of us who were in supervision a number of years ago 
were guilty of exploiting the apprentice by putting him on all 
sorts of odds and ends of jobs, rather than taking the time to 
give him real instruction on complicated setups and allowing 
him to perform complicated manufacturing operations. If at 
rare intervals we did break a boy in on such work, we were 
very reluctant to change him. Therefore it was frequently our 
practice to keep him on such work a long time rather than to 
move him along to other phases of training. In our own case, it 
was finally decided to take out of the shop the machines that 
we wanted our boys to run and to take along with them the 
best type of foreman for instruction, and last, but very impor 
tant, to take out of the shop the type of work that we wanted 
ro use for the training of boys. By placiag all of this in one 
department we were assured that the boys would do the work 
and would receive proper instruction under consistent training 
policies and objectives. The results have been very gratifying 
and we have found that a fine young man having good intelli- 
gence and good aptitude can easily and quickly adapt himself 
to complex work assignments. They like to show that they 
can do the work quickly and often better than some of us who 
try to set the pace 

Our segregated school regularly manufactures approximately 
one thousand detail parts for milling, grinding, broaching ma- 
chines, and attachments, as well as hundreds of customer re- 
pair orders, special machine parts, tools, and maintenance repair 
parts. We also manufacture and assemble many types of ma 
chine-tool vises, machine-tool attachments, lubricant pressure 
A great number 


pumps, valves, simple fittings, and the like 
of jigs and fixtures have been made, repaired, or altered. Spe 
cial projects from the engineering department have frequently 
Quality standards arc 
Eighty machine tools are in the school 
Our manu 


heen completely made in the school 
exceptionally high 
along with numerous accessorics and equipment 
facturing, tool, and assembly departments have a ‘capacity of 


about 125 boys 
THE ACHIEVEMENT TRAINING PLAN 


I would like now to talk aboot a method of training that 
differs widely from what most plants are doing. I will describe 
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it in detail. It was designed simply because we recognized the 
fact that some boys have greater capacity than others. It is 
simply as follows: Whenever a boy enters any phase of our 
training he takes with him a requirement sheet for that phase 
of the training. The requirement sheet has listed upon it the 
things that he must cover during his stay in the department 

Many of you will remember how some of us were trained 
many years ago. Often, one of the principal thoughts in a boy's 
mind was to keep out of sight. Frequently the more gullible 
boys were victims of a wide variety of practical jokes such as 
chasing left-handed monkey wrenches, arbor stretchers, and 
salamagoosala oil. | know that many boys were confused 
and completely uninformed about what they should learn while 
in the department. We have provided a clear-cut road map for 
the boy. The finest of modern equipment has been provided 
for his use, in addition to the type of work and instruction he 
needs. The requirement sheet clearly sets forth the tools, ma 
chines, and work processes with which he must become familiar 
The requirement sheet docs not answer his questions; he must 
learn by doing, by asking, by attending classes, by reading 
All of these facilities have been made available. A maximum 
and minimum time limit is specified on the sheet. At the end 
of the minimum time he may, with the permission of his instruc 
tor, apply for an examination. If he does not ask for the cx 
amination between the minimum and maximum time, we give 
it to him at the end of the maximum time. If the examination 
and instructor's rating are satisfactory the 
warded with an increase in pay and starts che next phase of the 
Achievement Plan 

Two forms of incentive are evident in this plan 


apprentice 18 fe 


1 If he completes cach phase of his training within the 
minimum time limit, he is able to complete his basic apprentice 
ship training in 3'/, instead of 4 years 

2 If he completes it within 31/2 years he is able to get his 


earnings up to the 4-year rate in 3'/» years 


We do not graduate any boy at the end of three and one-half 
years, but we give him an additional one-half year of merit 
training, during which time it is possible for him to get two 
more increases in pay. We believe that any boy who can com 
plete-his apprenticeship in three and one-half years is a very good 
candidate for higher responsibilities. Strict requirements hav. 
been established for each phase of training 

During all of this time the apprentices are attending either 
the University of Cincinnati or the Ohio Mechanics Instirute 
evening school two evenings a week, studying the basic work 
in mechanical engineering or other courses, depending upon 
the type of apprenticeshi; They are also given approxi 
its of classwork each week on company time, 
In order to dis 


mately three h 
pertaining to practical problems in the shop 
cover leaders and give leadership training, the boys are ft 

quently given assignments wherein they are required to talk 
The older boys frequently con 
They help with many « 

the programs a id carry on a variety of interesting activities 


before their respective groups 


duct sessions for the younger boys 


in connection with their apprenticeship 
COURSES OF TRAINING 


I wall not discuss in detail the many programs we have in that 


they are similar to those given in other industrics. Roughly, 
twenty types of candidates are accepted for training in different 
programs as follows 
8000-hour regularly indentured machine-tool apprenticeship 
8000-hour regularly indentured pattern-shop apprenticeship 
8000-hour regularly indentured electrical apprenticeship 
8000-hour regularly indentured metal-fabricating apprentice 


ship 


MeEcHANICAL ENGINEERING 


8000-hour business-training program for high-school gradu- 
atcs 

6000-hour mechanical-drafting apprenticeship 

Two-year training program for co-operative mechanical-engi 
necring college students (actua!}y 41/, years total time). 

Two-year training program for co-operative electrical-engi 
necring college students (actually 41/2 years total time) 

Two-year foundry-training program for co-operative enginecr- 
ing-college students (actually 4'/2 years total time). 

Two-year training program for co-operative chemical and 
metallurgical-enginecring college students (actually 4'/» 
years total time 

Two-year training program for mechanical-engineering col 
lege graduates 

Two-year training program for industrial-engineering college 
graduates 

Two-year training program for clectrical-enginecring college 
graduates 

Two-year foundry-training program for enginecring-college 
graduates 

Two-year training program for chemical and metallurgical 
engineering college graduates 

Two-year training program for liberal-arts, commerce, busi 
ness-administration college graduates 


INTERVIEWS WITH EXECUTIVES AND OPERATIVE HEADS DURING 


LASI YLAR OF TRAINING 


During the last year of apprenticeship we again have found 
a means of tying in not only the members of our Training Com- 
mittee but a large number of responsible people throughout 
the organization. Every boy is scheduled for an interview once 
each week with some department head or executive. Each 
executive and department head has agreed to set aside a few 
minutes every Friday morning to see a boy. This has proved 
to be a very wonderful process as far as we are concerned 
We give the boy his schedule of interviews and tell him that 
he must make the contacts by phone to see if he can meet with 
the department head or executive at the appointed hour. If 
the executive finds that it is not possible to meet the boy at 
that time, they arrange another appointment between them 
The only contact the Training Department has is to schedule 
the interview and to mail the executive a résumé of the boy's 
record prior to the interview. We have had such success with 
this plan that we heartily recommend it to all of you who are 
engaged in the training of men. The boy gets a tremendous lift 
out of it and the executive gets an opportunity to mect and talk 
with the young people. They often take the boy on a short 
trip through their departments so as to see at firsthand the work 
that is being done. The executive returns a form to our depart 
ment indicating some of the high points of the interview and 
his recommendations for eventual placement of the boy. In 
this manner the boys get to meet and know our leaders and, 
conversely, the executives get to know the boys who will 
soon become a permanent part of the organization. This proc 
ess gives the boy a feeling that he belongs—that he is impor 
tant. It forms a bond that is very difficult to break. This is the 
real beginning of placement. In nearly every case the boy finds 
among these men a department head with whom he would 
like to work and an opportunity further to develop his natura! 
talents together with the knowledge and skills he has acquired 
It has been our experience that the executives get just as much 
out of it as the boy *s are continually kept 


All of the executiv 
informed of interviewing techniques and policies so as to main 


at le degree of consistency 


GRADUATION 


Upon graduation from the four-year programs, apprentices 
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receive a certificate from the company, a certificate trom the 
National Machine Tool Builders Association, and $150 cash 
bonus. Graduates from the programs receive a 
certificate froma the company 


two-vear 


TWO-YEAR FOLLOW UP 


It is the responsibility of the training department to follow 
every graduate for a period of two years. Every three or four 
months the training director checks with the department 
heads regarding the ability, capacity, and potential of the boy 
who has been placed in the department. It is the responsibility 
of the training director and the Training Committee to report 
to Management regarding outstanding men. It is also the re 
sponsibility of the training director to check the rate of pay 
of the graduates—to compare it with the going rate for the job 
and to initiate increases that will assure the graduate a rate of 
pay commensurate with the job that he is doing 

This process prevents having good men buried in obscure 
positions and helps to tic the graduate to the company 

It should be mentioned that the 
the Training Committee retain a 
proper placement and success of the graduate 

Our success with this formal procedure makes me 
heartily recommend it to you 


Training Department and 
permanent interest in the 


want to 


DOES IT PAY? 


The most frequently asked questions in respect to training 
are: How much does it cost? Does it pay? 
Nearly all of our rechnical and leadership positions are filled 
had practical training of some 
form or another in our ¢ Formal apprenticeship 


has become a must with us for a great many years 


with men who have xtensive 


rganization 


HOW MUCH DOES IT COST?¢ 
There are three ways of looking at the cost 


1 If w the productive benefits of apprenti 
with standard shop costs 
2 If we compare the 


ed by our apprentices in our segregated training department 


C »M par 
appr entice ship 1s quite expensive 
} 


cost of the products which are pro 


ve a 
Test ae 


GENERAL VIEW OF THE WIND TUNNEL IN THI 


INSTITUTE OF 


(Observations of models in the high-spec 
picture. Operating conditions and results arc 


nd runnel, Jargest in any American U rsity, 


NAVAL SUPERSONIC LABORATORY AT Till 


1 air stream are made through a circular window in 
recorded by equipment behind the lower ports, over which the technician is bending. The 
was built at M.LT 


with the standard selling price—we come out a little ahead. 

3 If we were to survey the worth of fifty outstanding men 
who have graduated in the last twenty years, we afe certain 
that we would be able to cscablish a figure that would be greater 
than the actual cost of all training since the beginning of the 
company 


After all, isn't chat what we are after? 


THE BARGAIN COUNTER OF LIFE 
We have talked about selection, training, programs, ¢xamina- 
tions, and related subjects. In closing | do not want you to 
lose sight of the moral responsibility that industry has in pre- 
paring young men for their lifework. Everyone who is in any 
way connected with apprenticeship is fortunate in being able 
to stand at the bargain counter of life and watch the wonderful 
process that gocs on. Every young man at some time in his 
life must approach this bargain counter and lay on it the things 
that he is willing to trade for what he wants out of life. 
Usually he is not fully aware that this important process is going 
on. Often his immediate desires are more important to him 
than long-range planning. Therefore his reactions at the 
bargain counter have to do with natural initiative, immediate 
desires, and home training. A grcat deal of wisdom is required 
on our part to make sure chat good decisions are made that may 
set the whole pattern of his life. If he wants money, he will 
approach the bargain counter with shortsightedness, selfish- 
ness, sometimes conniving and outright dishonesty. If he 
wants happiness alone, he may approach the bargain counter 
with simple philosophies and good work-a-day habits that will 
give him a good name among his neighbors and associates. 
If he wants position, prestige, happiness, and money, all in 
one, he must lay on the bargain counter integrity, loyalty, 
sincerity, hard work, good habits, willingness to study, good 
morals, and a fine personality 
All of us are in a position to do great things at this bargain 
counter. Let us discharge our responsibilities with all of the 
dignity and wisdom at our command and guard the priceless 
heritage that is ours by keeping apprenticeship on the high 


plane that it belongs 
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Differenteating Characteristics of an 


Engzneering Curriculum 


By S.C 


HERE has been a steady increase in specialized branches 
of cngineccring during recent years Some of these are 
simply specializations in functional engineering, such as 
gineering, tool and die engineering, petroleum 
Orhers are associated 


welding 


engineering, and refinery enginecring 
more closely with the basic sciences, as, for example, geological 
engineering or engineering physics. Still others tend toward 
the border line of business, such as administrative enginecring 
or general engineering 

Many engineering schools have catered to the popalar d 
mand for specialized training in a wide variety cf engineering 
specialitics As a result there exists today some confusion as 
to what reallv characterizes an engineer, or indeed a curriculum 
suitable for training for any of the branches of engineering 
It appears tim ly, therefore, to examine this situation and to 
if possible a compact statement 


In fact, if accreditation is to be successful, 


prepar of what characterizes 


engineering training 


curricula so accredited must contain such characteristics as 


may readily identify them as engineering curricula 


BOUNDARIES BETWEEN ENGINEERING AND 


CONTIGUOUS FIELDS 


Engineering education is surrounded by other cducational 


rations. Ie will be helpful to explore the boundaries be 


ring and those contiguous fields in order that a 


ng. 


r understanding of engineering education may be had 
It would be hoped that such a process of boundary exploration 


would 


the engineer as to make it feasible to undertake a direct defini- 


ventually. so circumscribe the training and function of 


rion of the characteristics of an engineer 
It is generally accepted that engineering training is at the 
college level. Thus one segment of its bdundarics would be 


the trade school, the technical insticute, and 


Within the collegiate area it is 


ited by 
the general secondary school 
hounded by programs in the liberal arts, in science, in business, 


architecture, agriculture, etc 


Boundaries between college and secondary schools or trade 
defined. Similarly, che 


rating at post-high-school level ts readily 


schools are well technical institute 


distinguished 


op 
from engineering training at college level. Confusion arises in 
varying dcgerces between engineering training and other college 
work 

gineering and in part other college subjects 

It should b 
und rtake to 
und which are heavily charged with work u 
other field 
more of them should b 


Particularly it arises in curricula which are in part 


stated clearly that this discussion docs not 


evaluate curricula which are in part engineering 


business, liberal 


arts, or som Such courses are highly desirable and 


given The sole problem considered 


spared by Dean Holliseer and adopted by the Com 

C g Schools of the Engineers’ Council for Profes 

ment, was presented at the Annual Meeting of ECPD 

, Oct. 29, 1949. It is followed by a discussion by Dear 

this statement are welcome and should be 
Macuantcat ENGINgERING 


mments of 


CORNELL UNIVERSITY, 


HOLLISTER 


ITHACA, N. Y. MEMBER ASME 
ynsidered as engineering 

This calls for a 
ontained in an engi 


here is whether such curricela should be cc 
curricula leading to an engineering degrec 
specification of differentiating characteristics 
neering curriculum 

AND ENGINEERING CURRICULA 


COMPARISON OF SCIENCI 


A comparative study of curricula in science programs with 
those in engineering reveals a significant difference between the 
two groups of curricula. It is characteristic of the engineering 
programs that mechanics, mechanics of materials, and courses 


f Based upon such 


in the properties of matcrials be included 
courses, it is also characteristic that in varying degrce there will 
be courses relating to structures, apparatus, or machines, and 
the principles upon which they are designed, constructed, and 
operated. Such courses are not found in the science curricula 
For example, a curriculum in mining engineering will include 
mathematics, physics, chemistry, and geology, as will also a 
curriculum in geology But the mining-enginecring curriculum 
contains courses in mechanics, hydraulics, hydraulic ma 


The inference 


als 
chinery, heat engines, and electrical equipment 
is that the mining engineer is going to design, construct, and 
operate, and that che geologist is interested in the formation 
ust but that he is not intending to 


and nature of the earth's ¢ 


design, construct works cither above or below 
ground 

When curricula ir 
mechanics and materials and sometimes in 
structural found in the program 


The principal characteristic of the architectural curriculum, 


enginecrit n architecture are com 
pared, courses in 
design arc architectural 
however, is training to achieve artistic excellence in the propor- 
tions of parts and in the decorative treatment of structures 
In practice the architect emphasizes function and beauty, 
whereas the structural engineer emphasizes function and 
The two fields obviously lic very close together and 


is occasionally true that the 


safety 
it is conceivable and, in fact 
architect may act as a structural engineer, and vice versa 

A comparison of curricula in electrical engineering and in 
physics reveals the characteristic presence in the enginecring 
curriculum of mechanics and materials of engineering. The 
physicist ascertains the behavior of physical phenomena in 
terms of physical principles and, generally speaking, is not con 
cerned with design of machinery and apparatus for manufactur 
ing purposes. The engineer, on the other hand, is applying th¢ 
principles of physics in the creation of machinery and apparatus 
for manufacturing or other useful purposes 


DISTINGUISHING CHARACTERISTICS OF AN ENGINEERING 


CURRICULUM 


Throughout these differences of characteristics noted between 
the engineer and a person in an adjoining field, one finds abilsty 
to design as a significant and distinctive element. The process 
of contriving a scheme system, or conce pet ota device, together 
with a forecast of behavior thereof, which if built would be ap 


>? 








Fesruary, 1950 


propriate to the functional, economic, and safety requirements, 
is here meant as design. An engineer, for example, designs a 
bridge by firse analyzing the conditions and functions to be 
satisfied; and secondly, by synthesizing from his knowledge of 
construction methods, mechanics, 


foundations, loadings, 


properties of materials, craffic requirements, economic considera- 


tions, financing, etc., the elements appropriate to thts pat 


cicular structur 


It may now be stated that 


An engineer is characterized by his ability to apply 
creatively scientific principles ro design or develop struc 
tures, machines, apparatus, or manufacturing processes, or 
works utilizing chem singly or in combination; or to con 
struct or operate the same with full cognizance of their 
design, and of the limitations of behavior imposed by 
such design; or to forecast their behavior under specific 
operating conditions; all as respecrs an intended function, 


economics of operation, and safety to life and property 


The function of design is not limited to machines and struc 
tures. Process design may be defined bricfly as the determina 
tion of the best process to accomplish a given end from th« 
standpoint of economy, safety, and available raw materials 
and equipment. Courses in cnginecring application, there 
fore, which supplement those in applied science for full de 
velopment of design qualifications are not limited to machine 
or structural design, but include production processes 

A curriculum which adequarzly trains a man to become an 
engineer must furnish the technical background, and should 
supply also the general training, for the process of analysis and 
synthesis essential to designing. There is the question, however, 
as to what may be considered an adequate training in the various 
essential features of the curriculum 

All engineering curricula may be divided into five sections as 


follows 
biology 


fluid 


properties of enginecring 


1 Basic science (mathematics, physics, chemistry 


2 Applied science mechanics, thermodynamics, 


mechanics, acrodyvnamics, geology 


materials, etc 


f nternal 


3 Applied engineering courses (as, for 
machine 


instance, 


combustion cngines, design, structures, industrial 


electronics, plant layour, etc 


4 Administrative and managerial (cost control, quality 


control, industrial organizacion, labor relations, etc 


5 General (liberal courses designed to provide a general 


educational background 
ficlds 
ring train 


Mathematics, physics, chemistry, and biology are th 


of basic science which form the foundation of engine: 


to the particular branch of engi 


ing, in amounts appropria 
neering 
Whether 


relating to general 


courses 


administrative and managerial subjects o1 


j nal 


lucational background are included in 


our present study because they 
peculiar characteristics which dif 


These do, how 


yualiti s of 


the curriculum is not essential 


do not contribute to thos 


ferentiate th c his lay-fellows 
ever, contribute br to development of thos 


professionalism which characterize th ngineer capable of 


ngineering cially when such subjects are 


1 by 


d Dy 


larg 


reinforce teaching 


broad ind inspiration of the¢ 


staff 

Preparation for any form of design originates in the basic 
science courses, and is governed not what 
courses are included, but also by the depth of such courses and 


into subsequent 


alone by scienc 


the extent to which they are interwover 


courses in applied science and engineering. For example, 
mechanics taught without calculus results in much less design 
ability than mechanics taught with calculus. Similarly 
electrica! theory taught without differential cquations and 
Fouricr’s sex‘es develops much less power of analysis and 
synthesis than would have been the case had these two branches 
of mathematics been employed. The level of course content, 
and thus of training, is usually set by the depth of training in 
the basic sciences and what is equally important, the extent to 
which these permeate the subsequent courses 


DISCUSSION OF THE PORBQGOING STATEMENT 


No attempt has been made to describe all of the functions that 
engineers may perform in the course of the practice of eng: 
necring. Instead, the differing characteristics have becn 
sought, by which che engincer’s work may be recognized from 
A common definition of an engineer 
frequently quoted is that he is ‘‘one who directs the forces of 
nature to create useful things.’ Such a statement would not, 
for example, exclude the architect or the agriculcuralise 
Many of the engineer's functions overlap those of others, and 
thus are not in themselves distinctive characteristics of engi 
The engineer directs men; so do persons in many 
applies principles of 
and bankers 
includes 


the work of others 


neering 
other professions and callings. He 
businessmen 
which 


economics and finance; so do 
What is here sought is that characteristic 
all kinds of engineering but which excludes all but engineer 
ing 

It is in part a characteristic of the engineer that he applics 
scientific principles in design, construction, and operation 
This differentiates him from the artisan, who constructs or 
operates without scientific knowledge. The engineer, further 
more, constructs and operates within the framework of limita 
tions inherent in the design; and to do such constructing and 
operating he must be fully conversant with the design and its 
limitations 

It is not an essential that in order to be an enginecr one must 
he engaged in designing. It is essential that a knowledge of 
design be had, based on the application of scientific principles 
Such design is not aimed primarily at aesthetic or func 
burt, in addition, characteristically in 
cludes objectives The 
nomic objective in part distinguishes the work of the engineer 


tional objectives alone, 
nvolving economics and safety. eco- 
from that of the scientise or the artist 

design” and ‘‘designer 
They are not here 


It is recognized that the words 
mean different things to different people 
used in the narrow sense usually attached to them in engineering 
designing,’’ some ‘‘detailing,’* others 

developing, The whole 
tending from the initial conceptual thought to the subsequently 
It may be achieved 


ofices, where some ari 


and so on Creative process, ¢x 
refined final plan, is here meant as design 
by mathematical or developmental procedures, bat it utilizes 
scientific principles 

There is real danger in undertaking to be specific as to the 
characteristics desirable in any professional program, because 
there is the possibility of soo literal a translation of such a 
statement into courses rather than into guiding principles. 
The Committee is fearful that the mention of design might 
suggest to some the thought that what is desired is a certain 
number of credit hours in one or more courses labeled design 
Rather, it hopes 
funda 


- has in mind 
broader and morc 


This is not what the Committ 
that design will be regarded in a 
mental way, involving the development within the student of 
original, resourceful, creative ability. Such an achievemert 
results perhaps more from the nature of the teaching than from 


course outline. It becomes a way of education 





INSTRUMENT ENGINEERING 


Its Growth and Promise in Process-Control Problems 


By G. S. BROWN anp D. P. CAMPBELL 


OEP ARTMENT 


GENERAL 


HIS paper has been stimulated by our awareness of cer 

tain factors relating to the recent advances in one ficld 

of automatic control, and our association with people 
in companion ficlds. In particular we nore (4) that che last 
decade witnessed extensive engineering and scientific activity 
in the ficld of positional servomechanisms, (4) that the per 
centage of highly trained mathematicians and scientists which 
staffed these activitics was unusually high, («) chat many of 
these statfs took up work in che control field without prior 
conditioning on the problems and with only knowledge of 
basic science to guide them, and (4) chat technical people 
who intermingle at the fringe of che professions of servo 
mechanisms and process control discuss many problems thar 
seem common to both fields (1).' 

For the purposes of this paper « 1s sufficient co know chat 
servomechanisms are feedback-control systems in which che 
behavior of the output is a function of the difference, or crror, 
between the output condition existing and the output condition 
desired. In other words, servomechanisms are crror-sensitive 
control systems. A block diagram of such a system is illus 
trated in Fig. 1 Servomechanisms are used for such casks 
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BLOCK DIAGRAM OF ELEMENTARY SER VOMECHANISM 


. 
as the remote control of heavy masses as in gua drives or cur 
cets, for industrial positioning problems, aircraft flight con 
crol, stabilization of platforms, and so forth. The fact chart 
the servomechanism is also a follow-up system and usually 
involves considerable power level increase between the error 
and the output is immaterial co chis discussion 

Because process control, servomechanisms, regulators, or 
feedback" control systems, their basic 
principles are alike However, as individuals who have been 
associated with servomechanism work for about a decade, we 
sense several barriers to the interchange of ideas basic to these 
fields. Language and vocabulary make for one. Lack of 
appreciation of the accomplishments and the difficulties en 
countered by cach group provide another. Lack of unification 
of the mathematical and experimental techniques used for 
analysis yields athird. There are others. It is our conviction, 
therefore, that any opportunity for intergroup discussions of 
these various problems and particularly the system aspects 
of these problems, appears highly desirable 


governors are all 


' Numbers in parentheses refer co che Bibliography at che end of che 


paper 
ontributed by che Industrial loscrumeors and Regulators Division 
and presented at the Fall Meeting, Erie, Pa., September 28-30, 1949, of 
Tus Anerican Society or Macuanicat Enoinenrs 


W ELECTRICAL ENGINEFRING, MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
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THE OBJECTIVES OF IMPROVED CONTROL 


Che role which automatic control plays in industrial pro- 
grams increases each ycar in importance. Automatons help 
sustain mass manufacturing, monitor industrial plants opera- 
ting around the clock, and help to increase product quality, 
especially in chemical, petroleum, and the power industries 
Although advances have been made in automatic control 
continuously since the first instrument was used to aid an 
operator, it appears necessary constantly to consider im 
provement in control systems to keep abreast of industrial 
expansion, and constantly to consider the system aspects of 
industrial design to facilitate control 

Improved automatic control as we wish to speak of it here is 
the co-ordinated design of plant, instruments, and control 
equipment. We have in mind more a philosophic evaluation 
of systems which might lcad to the improvement of product 
quality, to better co-ordination of plant operation, to a clari- 
fication of the economics related to new plant design, and to the 
safe operation of plants in our composite social-industrial com- 
munity. These general remarks are illustrated by mention 
that certain industries operating at large production might 
show appreciable increase in economy and quality on standard 
production items by improved automatic control. The con- 
servation of raw materials used in a process often prompts 
reconsideration of control. The expenditure of power or 
energy in product manufacture is another important factor 
related to control. The protection of health of the population 
adjacent to large industrial areas against atmospheric poisoning 
and water-stream pollution is a sufficiently serious problem 
to keep us constantly alert for advances in the study and tech- 
nique of automatic control, not only because of the human 
aspect but because of the economy aspect 


GROWTH OF CONTROL PRACTICES 


Automatic control is a relatively recent innovation 


were instrumented originally mainly for metering purposes 
and to provide accounting data. This practice grew out of the 
gradual increased production of industries and the need for 
information on inventories. The continued growth of our 
industries caused these accounting instruments to become the 
first phase of closed-loop control. The next phase of in 
strumentation for industry was the gradual co-ordination of 
the separate accounting controllers into mechanisms for auto- 
matic plant control. Out of this practice grew our industrial- 
instrument couwipanies and the instrument engineer 

We hear it said that the ultimate effectiveness of the account 
ing philosophy of control-system design for plants is funda 
It does not seem to have a sufficiently sound 


Plants 


mentally limited 
quantitative foundation to keep abreast of the more critical 
task in the control of product quality (1 

It is our opinion that one should always strive for the most 
direct approach to the system-design problem, and wherever 
possible point one's effort toward explicit control of product 
quality. The problem encountered when a product is con 
trolled in terms of reference quantities may be contrasted with 
that encountered when the control is explicitly on product 
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quality by a comparison of block diagrams of Figs. 2 and 3 
In Fig. 2 the process reaction is not subjected to closed-loop 
control. The process reaction is outside the loop. In Fig. 3 
the process reaction is inside the loop, with the result that 
quality is subjected to all the desirable features of the closed 
loop operation. While this bricf paper cannot give specific 
answers to the full significance of these broad problems, we 
hope it can stimulate discussion toward their end 

We are wondering whether new concepts, new scopes for the 
instrument companies, and a new kind of engineer have emer 
ged, namely, the system concept, the system development 
section of the instrument company, and a system engineer 
This will certainly be true if trends in industrial control design 
exploit the opportunities of feedback control which require, 
among other factors, the following 


system” problem, in 


a) A full-scale recognition of the 


order to yield a well-balanced and effective ng solu 


engineer 
tion 

5) Measurement of dynamic properties of physical parts 
of the system in a way thar takes account of the particular 
environment, age, wear, and tear 

Utilization of these measured data with quantitativ 

design information on new systems by the system enginecs 

4) Merger of sinusoidal performance criteria with transient 
performance criteria as a basis for design 

HE DYNAMICS PROBLEM 


To design an automatic-control system for a process, one 
must have an accurate knowledge of the process system dy 


namics. This embodies not only dynamics of the process 
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reaction itself, but also dynamics of the measuring instruments 
and control devices which go into the over-all system, and the 
personnel who function as part of closed-loop operation. 

Admittedly, the problem would be one of statics if initially 
every component in the system could be calibrated or set for 
the desired steady operating condition and then all units 
suddenly connected together. This would require that all 
quantities and all their time derivatives be at the correct 
instantaneous value when the system is connected. A further 
requirement would be that the system never deviate from this 
state. Clearly such a situation cannot exist. The behavior 
immediately becomes one of dynamics whenever a deviation 
from one of these established conditions must be made, cither 
as a controlled change or as a spurious disturbance. 

The problem is one in dynamics because we are concerned 
with the rate of transfer of energy. Energy is at all times being 
redistributed or being expended in a number of places within 
the system. It is both stored and expended during the injection 
of raw materials, in the heating of parts of the system, in rais 
ing or low ering pressure or temperature, in the process reaction 
itself. It is basically this rate of energy expenditure, or change 
of energy storage with time, which quantitatively determines 
the system stability and the performance quality. 

The explicit dynamic characteristics of all instruments and 
mechanisms involved in the plant are of utmost itaportance to 
system behavior. We must know how thermometers, gages, 
valves, or servomotors behave in response to a signal or a 
reaction, or how they exchange energy with each other 
Thus, to comprehend and to analyze fully the system problem, 
we must know the dynamics of heat input, of flow, of indicat- 
ing instruments, amplifiers, motors, and of the process reaction 
itself. We often speak of chemical processes as slow, fast, 
or explosive, and by these simple qualitative terms are crudely 
expressing the kinetics of the chemical reaction which is the 
key property to process dynamics 

To proceed with a quantitative attack on the problem, a com 

pact and usable way of expressing these dynamics over their 
entire range of behavior is needed. It is not sufficient merely 
co define behavior in terms of a transient response or a reaction 
curve for a certain step disturbance. It is not sufficient to say 
that a controller has proportional, floating, or reset action, 
tO mention a few common control terms. It is incorrect to 
state arbitrarily whether such properties as self-regulation 
are desirable in a plant that is to be controlled automatically 
Clearly, it is impractical to expect anyone to know enough 
about every detail of a system-~instruments and process—to 
represent accurately \its behavior in terms of differential equa 
tions. Anyone forced into this position would inevitably re 
sort to simplification and describe only the most obvious 
characteristic of a mechanism, thereby ignoring factors that 
may be equally important from the viewpoint of system dy 
namics but less conspicuous. In the writing of a differential 
quation it is very difficult, if not impossible, to take account 
of environment, wear, change in dynamics with operating 
evel, nonlinearitics, and so forth, and end up with an equation 
that a busy engineer can solve 

A simpler approach to the problem is nceded, and we pro 
pose resorting to analytical and experimental cechniques com 
monly exploited by the servomechanism people for synthesis 
of their dynamic systems. Techniques are available for work 
ing experimental and analytical data into forms that are readily 
used by the designer (2 This mathematical and engineering 
work, although pointed specifically at the servomechanism, 
has resulted in a clarification of synthesis and analysis tech 
niques for the development of generalized feedback-control 
systems. It is our opinion that these generalized techniques, 
with only slight modification, are applicable to the study and 
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solution of almost any control problem in the chemical, 
process, steel, aircraft, or any industry 

In the servomechanism ficld, the synthesis and analysis pro 
cedures, which formerly were expressed principally in terms 
of a transient response, have been supplemented by data that 
express system phenomena as a frequency response. This does 
not mean that transients are ignored, they are simply not the 
only key to the design.* As a designer works more and more 
into a problem along these lines, a deeper appreciation of the 
effectiveness of his control emerges. His capacity to synthe 
size control clements increases. Of equal importance is his 
capacity to examine critically the whole philosophy of closed 
loop control. Sometimes this examination the dis 
appointing observation that closed-loop control does not exist 
really interested. This often 


yields 


for the quantity in which he is 
happens when control is in terms of some reference quantity 
may control a dycing process by regulating 


For example, w 
referenc< 


cime of immersion 
We may also control a refining operation by holding 
we really con 


temperature of a vat, or some 


variable 

temperature of pressure In neither case hav 
trolled directly for product quality. Fig. 2 is a simple block 
of these examples. It shows the 
or the quality aspect of the 


In the dye-con 


diagram 
important physical property, 
controlled quantity, to be outside the loop 
trol problem, we should have measured color as a spectral 
distribution over a reasonable band of wave lengths. In the 
refining operation, we should have measured some chemical 


representation 


property of the fluid or a characteristic such as octane rating 
or perhaps the hydrocarbon composition of the fluid, if it 
were gasoline. One application would have necessitated a 
spectrophotometer as a Measuring means, and the other some 
thing like a mass spectrograph. We are here merely trying to 
point toward explicit control of quality and not mer 


Each control problem may then 


control 


of a reference parameter 
need a computer in the loop to interpret correctly the results 


of these measurements in terms of the kinematics of the chemical 
reaction, and in turn alter the values of temperature 


of the plant operation as shown by the elementary 


pressure 


or flow 


diagram in Fig. 3 A consideration of these matters now leads 


us to a discussion of the crucial problem, namely, what do w 


need in the way of data and how do we get them? 


DO WE KNOW ALL NBCESSARY DATAS 


Alchough dynamic-response data are becoming more readily 


instruments and control components, they are 


available tor 


still far from adequat CM greater concer however, 1s th 


fact that th specifi dynamic respons data of plants and 


most erested seem to be unavaila 


pro sscs nm \ } Af 
bl 
determined 


$s is often 


proc 


sical relations which gove 


rn an operat 
lar physical relations that specify 
are of only secondar aluc 


ds to know he 


usly within a small zor 


to the cor 
variables chang 
from the nor 
rating point 
A particular problem 3 1 ‘ ) ler th 
lationships inv y r 
relationships may 1 
4 Process ) oO t dif the 
) ct { 1 ‘ ion ¢ i } ant The 


while th 


formed 
quality cor trol 


dynamics of the physical system may b 


ivan t pap N 49-F 


“ 
which treated cert cts of trequency-respo 


back systems 


The principal P irp sc 
analysis and sy o } 


f complicate 1 syste 


t che \pps 


patter 2.33 
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quality dynamics may be a wholly different one. A process 


to be held at a given operating point may have internal upsets 
or external environmental changes that fluctuate the physical 
variables. The average operation over any substantial time 
may be quite good, but the product being manufactured con 
tinuously during these upsets may not have good average 
quality. Close control of physical variables does not neces 
sarily guarantee Minimum contamination or minimum imper 
degree of perfection’’ is not the 
control the process. Certain 
combat individual external 
they can be designed to ac 


fection of product because 
being measured to 


quantity 
control can 


forms of automatic 
environMent upsets in a process, 
count for internal changes such as aging of catalyst beds but 
only when the dynamic characteristics of the process are 
known. The relations between physical variables in petroleum 
fractionation are a good example of a situation where quanti 
ties such as temperature, pressure, and flow in refining of gaso 
line form one group of dynamic relations and the quality of 
gasoline in terms of specific hydrocarbon content form a dif 
ferent group of dynamic relations 

The dynamic characteristic data currently available on proc 
ess behavior and from manufacturers on their instruments 
and controllers are rarely of the correct kind. Our approach 
to the synthesis problem calls for dynamic data either as a 

time’* function or as a “‘frequency’’ function which define 
the process kinetics and the dynamics of instruments and 
controllers for a period of time or for a range of frequencies, 
both for a range of operating points 

Frequency functions express the dynamic properties of a 
system or a component in a compact form. They represent the 
response of the system or component to a sinusoidal excitation 
Assuming a linear system, the response is sinusoidal when the 
4 is illustrative of sinusoidal 
relative 


excitation is sinusoidal. Fig 
phenomena. Specifically, Fig. 4(4 

magnitudes’ of two in-phase quantities varying sinusoidally 
with time. Fig. 4(4) shows how a ‘phase difference’’ of these 
two quantitics may be shown. Fig. 4(¢ 
tion of Fig. 4(4) and (4) into one diagram, showing magnitude 
and phase relations of two sinusoidal quantities for a particular 
frequency w Fig. 4(¢@) shows these relations for a different 
frequency 2w; Fig. § is representative of a pr xcedure for ex 


depicts the 


combines the informa 


pressing the data of Fig. 4 as a frequency characteristic instead 
of as a wave-form-versus-time graph. The upper curves in 
Fig. 5 illustrate the manner in which the maximum ampli 
tudes of cach sinusoidal quantity vary with frequency, whik 


the lower curves show how the phase angles of these quantities 
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vary with frequency with respect to an arbitrary reference 
The information given in Fig. 5 defines the transfer function 
> The number K 

independent of 


which is frequently given the symbol KG( jw 


defines the properties of the system that are 


j 


KG[ jw) 


w 2w 
FREQUENCY Ww —> 


b 


FREQUENCY Ww —> 


MAGNITUDE 


KGC jc 


FIG. § ILLUSTRATION OF AND PHASE-ANGLE PLOTS O 


frequency, while the function G(jw) defines the dynamic prop 


ertics dependent upon frequency 


u 
] 
J 


Even though a knowledge of dynamic process relations is 


essential to permit proper design of any over-all control system, 
it has already been pointed out that one can probably never 


dynamic-re 


write action equations for complicated processes 

problem falls shor 

high degree « 

mathematics This 
} 


d to advance dynamic-proc« 


An exclusively analytical approach to th 


of representing the process, because of the 


in the calls fo 


simplification required 
nt h 


j 


action of a differ ss studi 


KIn 
dynamics, cither as 


Rit 


measurement 
KG( jw), 


on an actual plant or process 


namely, the direct of the 


if quency characteristic or a time respons 


MEASUREMENTS WITHOUT SHUTDOWN 


measured without 


The 


requiring shutdown 


behavior of a process plant may be 


Since the entire system is dynamical, 


upper and lower limits are placed on the operating point of 


Meas 


location convenient from 


all variables such as temperature, pressure, and flow 


urements could be made at some an 
instrumentation point of view by varying the process level sinu 
band defined by these upper 


som 


soidally with time (2), within the 
and lower operating limits 


offset a small amouat 


Altercatively, convenient 
as a continuous fuaction 
and th 


th 


quantity may be 


of time, for example, as a step a half-sine respons 


recorded as a function of time. From these data system 


frequency-response data can be computed (6 
We do not feel that th 
Becaus ew problem, it 


form 


measurement problem is an casy or 
to Pp f 
lif 


test points 


itis oftenart may be expensive 
special and 
ot 


us ! 


The instrumentation required may b 
ficult procure (4 choice of location 


throughout the 


to 


system, and the instruments to disturb 


detect, and record phenomena must be selected carefully so as 
cessary 


The 


on 


ment. It may be ne 


of 


not to interfere with the measur 


make 


it quency re 


cach 
d from these t 


to calibrations instrument 


respons 


cur Sts 


spons 


complete plants enab loci plots of KG( jw) which 


completely ch aritics 


aractet Nonlinc 


yme 


process variables 


of operation bec insignificant when the fluctuations arc 


| about a give Environment is brought 


th 


sma Nn operating point 


investigation simply because the measurements ar 
Distanc« 


into 
rather than 


sting, 


on a simulated, plant 


antity KG(yw 
j 


scntai 
4.6 


s especialls 


nlanr d l 
plat Jesig 


The qt 
sis studies mci 


liography (2, 


significant in analysis or synthe- 
See original appendix or Bib- 
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or transportation lags, which 
in analysis, can be contained completely in the data 
in the dynamics caused by such mathematically difficult sicua 
tions as catalyst-aging can also become an inherent part of the 


frequently give so much trouble 
Changes 


data by repeat measurements made at widely separated time 
intervals. Of importance to the plant engineer is the fact chat 
the behavior of KGC ju 


tave above and an octav 


over a range of frequencies about an 
o< below the frequency at which his 
plant tends to hunt or co cycle gives him adequate theoretical 
information 

The practical technique for direct measurement may be dif 
ficult co master, nevertheless direct measurement as such repre 


sents a feasible approach to procurement of dynamic charac 
teristics of systems and instruments too complex for theoretical 
study In the final analysis, the manner whereby these data 
are obtained becomes insignificant because mixtures of measured 
ind mathematically derived data are used in system syn 


The procedure could be practiced more often 


data 
thesis 
Th 


gives the system engineer a knowledge of optimum attainable 


utilization of measured data as outlined in the foregoing 


plant operation consistent with a selected degree of stability 
It defines the 


the absence of disturbance 


optimum static precision of plant operation in 
The choice and selection of new 
control methods for an existing plant are evident. The inter 
pretation of the measured frequency response or time-response 


data can focus attention on system svathesis by pointing out 


the dynamic-response limitations of componcnts of a physical 


plant or the chemical process, even when idcal instrumentation 


and control exist 


FUTURE PROBLEMS 


xploitation of the techniques speculated upon herein by the 
chemical or associated industrics for the synthesis of control 
systems will introduce many new problems. First among 
these will be the need to review the basic concepts upon which 
the automatic control is established. New criteria on which 

evaluate the adequacy of the practice of omitting the control 
of product quality from the closed loop and controlling only 
in terms of some arbitrary quality may then exist 

A new basis for the selection of instruments will certainly 
It may be necessary to consider more precise 
measurement of 
worth while to consider the adaptation of new forms of in- 
as the color spectrophotometer, the mass 


be required 


physical variables. It may also become 


struments, such 
spectrograph, supersonic devices, or instruments devised around 
l index, and so forth 


mok analysis, refractivi 
for 


These at the present time not 
direct adaptation. Unless their redesign is accomplished with 


an eye toward the specific dynamics problem of process control 


cular-structure 


instruments are suitable 


and their incorporation into the system, they may not become 
This indicates that the development branches of in 
strument companies may need closer liaison with the process 


useful 


reaction development section of chemical companies 

The general ticle, is too confining 
A new kind of engineer, is needed for 
work. System isolated 
component engincering becomes the crux of the matter This 
system engineer will need to draw together individual design 
with chemical mechanical 
instruments, and the actual installa 
He will need to guide 


instrument enginecr,"’ 
the 


engineering 


‘system engineet,”’ 


this in contrast with 


specialists concerned reactions, 


structures, catalyst beds 
tion problems of piping and so forth 
these specialists in recognizing that the whole system 1s an 
integral design and that the random use of stecl by the me 
chanical designer may very well defeat the purpose of the instru 
ment or the control designer. Instead of being a specialist on a 
small phase of the problem, he becomes a person well vers d 
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The OUTLOOK for CERAMICS 
in GAS TURBINES 


By W. H. DUCKWORTH ano I. E. CAMPBELL 


ASSISTANT PERVISORS, BATTELLE 


INTRODUCTION 


EW heat-resistant materials are being developed con- 


tinuously through ceramic research. Part of ther 
search is directed specifically toward gas-turbine ap 
plications, and much of the remainder is in some way related 
to such uses 
Not everyone has the same conception of the 
*“ceramics’’ embrac 
To be more specific, it is proba- 


ceramic field 


For purposes of discussion all chat is not 


clearly organic or metallurgical 
c of the 


being consid 


materials which fit under this 
red in the p 
ntional, silicate 


bly advisable to cite som 
lefinition, and which ar 
There are of course 


resent fr 
scarcn the old, conv 
based materials, or those composed of, or bond 
tlass L tional materials, which 
glass, also are included Many of these glass-free ma 
of the refrac 
like Others 


In addition, 


d internally 


with ss CONV lo not con 


tain 
terials have, as primary cConstitucnts, One or Mor 

oxides, carbides, borides, nitrides, and the 
are composed essentially of carbon or graphite 
the ficld includes materials composed of various combinations of 


The metal may be present in 


tory 


metal and inorganic compounds 
these hybrid materials as cither a continuous phase or as isolat “d 
inclusion 

There are 1 f l raw 
raw matcrials from which ceramic articles may b 
Many raw materials and combinations of raw materials remain 
They are not being overlooked, but 

: } 


materials and combinations of 


fabricated 


wholly uninvestigated 


have been neglected because not enough time or effort has yer 


t [ 


spent in research 


HISTORY OF PERTINENT CERAMIC RESEARCH 


during the war. Ie is 
disc very, d 


temperatur 


The pertinent research was initiat d 


effort directed broadly toward th 


part of th 
velopment, or refinement of materials to meet 


requirements peculiar to propulsion f high-speed high 


performance aircraft and guided missiles 
in ceramic materials, applications for these materials did not 


Prior co this interest 


sive designs where shape and dimensions were so critical, 
conditions of stress and temperature nearly so severe Te 
illustrate the marked differences in past and present demands for 


ramics, the contrast between service conditions for spark 


‘lug insulators, wall tile, refractory brick, or metallurgical 
plug lators, ll eile, refract I 


l blades might be 


crucibles, considered as 


and those for rotor 
tf pt scntative 

As might be expected from th 
tween past and present demands, cerafaic mat 


arch was started gencrally were 


considerable differences b 
rials availabl 
when this t t adaprabl 
to the new Unfortunately, the adjustments needed t 


improve their likelihood of success were rarely simple ones 


uses 
Some mention was made previously of the fact that these con 
ventional ceramic materials are charact 
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of a glass phase. It so happens that glass has notabl y poor re 
sistance to thermal shock and tends to soften and deform under 
stress at relatively low temperatures. Even if a ceramic ma- 
terial is almost wholly crystalline, containing glass as only a 
contaminant, the glass phase may interfere with the continuity 
of the crystal phase and serve as a “‘lubricant’’ under stress at 
high temperature The glass phase can hardly be tolerated 
in structural parts for the hot zones of gas turbin 

The elimination of glass from the final product necessitates 
excluding silicates from the raw materials. Clay, among other 
Ceramists utilize the plastic 
properties of clay in forming articles. After forming, the clay 
les so that the shape has sufficient 
strength for necessary hand] .ng until it is fired. Further, dur- 
ing firing, the clay rs into thermochemical reactions which 
develop the fired or glass bond. The propertics of the final 
article depend largely upon the nature and extent of these re- 
ach major step of the fabri- 


5 


raw materials, cannot be used 


bonds the nonplastic partic 


actions. Clay has a big role in 


cation process 


GLASS-FREE REFRACTORY MATERIALS 


‘he development of a ceramic material for a specific use might 
be divided conveniently main phases of research, 
|) raw-material selection, (2) forming, and (3) heat-treating. 
The initial selection of raw materials is based primarily on 
There are many 
which remain 


In glass-free ceramics, where silicatcs must be ex 


into three 


melting point, stability, and availability. 
raw materials and combinations of raw materials 
unexplored 
cluded as raw materials, the supp 
This favorable situation probably will per 

Investigators are continually uncovering 


still greatly exceeds present 


research demands 
sist for a long time 
rest, and it is a quite 


procedure to develop an optimum ly of 


additional refractory compound int 


} 


lengthy a selected 


composition 

Investigations pertinent to gas turbines have 1 rather 
thorough on most of the refractory oxides singly, and on many 
combinations of oxides There is roo more re 


search, however, on combinations of oxid a few ex 


ceptions, the development of bodies frot her likely raw ma- 
n under 


terials has been preliminary in natur 
taken The exceptions mainly involve inations of 
j 


oxides and metals, oxides and carbides, an nents stem 
7 


ming from the background bide cutting to In the 


latter category, the devel of mixtures of 


titanium carbide and cobalt rot la well advanced 
n the detai'ed 


In general, the surface has « 


J refractory carbides, nitrides, borides, 


development of b i 
with each other, 


silicides, and | 


the like, singly, in combination 


or combined with metals 


It is not surprising that the oxides have received more atten 


tion than the other raw matcrials They are more available 
or more easily prepared, and of course more stable in the oxi 
dizing atmospheres usually encountered in service 


After selection of the raw matcrials, the next major problem 
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is to form them into some desired shape. Considerable success 
has been had in research along this line. The raw materials for 
forming normally consist of fine nonplastic powders, The use 
of various organic compounds with these powders, as bonding 
and plasticizing agents, has apparently progressed to a point 
where they are commensurate with clay for ceramic forming 
It is no longer much of a problem to use any of the conventional 
ceramic-forming techniques of dust pressing, plastic extrusion, 
or slip casting in the fabrication of shapes of such inorganic and 
organic mixtures. Further, it is often possible to produce 
these shapes so as to have sufficient strength for easy machining 
while in the green unfired state 

Finally, after appropriate curing or drying, the formed shape 
is subjected to a heat-treatment or sinter. The changes which 
occur in the internal structure during sintering determine the 
properties of the product. The mechanism of sintering is not 
fully understood at present, and the action is influenced greatly 
by several factors. For these reasons, development is hindered 
most in this phase of research 

Normally, during the carly stages of 
organic materials present are oxidized and removed, or are vola 
tilized with a carbon residue remaining. On further heating, 
the crystalline particles asually coalesce, and chemical reaction, 
solution, recrystallization, or grain growth may occur The 
nature and extent of the phenomena which occur in the struc- 
ture do not depend solely on the composition, and the time 
They are also affected, and often 


heat-treatment, any 


and temperature of sintering 
to a great extent, by such factors as impurities and minor addi- 
tives as well as the major constitutents, the grain size and char 
acter of the raw material, the forming method used and degree 
of compaction during forming, and the atmosphere during sin- 
tering. The influence of these many factors makes it necessary 
to carry out an extensive program in order to arrive at the best 
internal structure for a selected composition and use. How- 
ever, more is learned every day about the sintering process 
Knowledge is being acquired on how the bond between par- 
ticles is developed, and on the manner in which the bonding 
action is influenced by various factors. With this increasing 


knowledge, the problems in developing ceramic materials for 


gas turbines are becoming simpler 
EVALUATION OF CERAMIC BODIES AS ROTOR BLADES 


In general, some of the appraisals of ceramic materials are 


empirical, based on service testing, while others are theorctical, 
The two approaches of 


based on property determinations 
course complement each other, and the sole use of either would 
be impracticable. 

The applicability. of ceramic bodies as turbine-blade mate- 
rials has been described previously by Bobrowsky.' In his 
discussion of the subject he covered evaluations based on 
both property determinations and service testing, pointing out 
that several ceramic bodies had higher ratios of tensile strength 
to derisity than the better commercial alloys at temperatures in 
the range of 1$00 to 2200 F Creep rates at 1800 and 1900 F 
apparently were adequate for oxide bodies, the only ones upon 
which creep data were available. He warned that oxidation 
problems and difficulties with wheel cooling may be encoun- 

use of ceramic bodies with high thermal con 
while lack of sufficient thermal-shock resistance 
Nor- 
mally, the nanoxide raw materials and metal incorporations 
bodies 


tered in the 
" 


aguctivities, 
may limit seriously the use of low-conductivity bodies 
contribute to high conductivity, while low-conductivity 
have high oxide contents 
oxide body and of a metal-bonded titanium-carbide 


In service tests, blades of both an 


body wer 

‘**The Applicabiliry of Ceramics and Ceramals as Turbine-Blade Ma 
terials for the Newer Aircraft Power Plants,"’ by A. R. Bobrowsky, 
Trans. ASME, vol. 71, August, 1949, pp. 621-629 
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operated at temperatures above those presently used with alloy 
blades, but at lower rotor speeds, and under less severe thermal 
shock conditions. These service tests revealed certain problems 
in the use of the ceramic bodies. There were stress concentra 
tions between wheel and blade when the ceramic blades were 
substituted directly in present metal designs. Severe thermal 
shock, resulting from failure of the air supply, caused fraccure 
of blades in one instance. Mechanical-shock problems also 
were encountered 

It is interesting to note that each shortcoming of the ceramic 
blades in these service tests is traceable to lack of ductility 
Also, the possi 
This same 


If a ductile body exists, we are not aware of it 
bilities of developing such a body seem remote 
situation apparently exists with new high-temperature alloys 
Sweeny,? writing about turbine alloys, stated The metallur 
gist can produce stronger materials at a given temperature, or 
equally strong at a higher temperature, if the mechanical engi 
neer can learn to fabricate and assemble materials with lower 
ductility. Close co-operation will be required in the years 
uhead between the metallurgist and the engineer in the 
development of new and better alloys that can be adapted to 
gas-turbine designs."' These quoted remarks appear equally 
applicable to ceramists, and, in the interests of promoting the 
closer co-operation between ceramists and gas-turbine engincers 
in the future, it might be well to mention some factors which we 


feel are significan 


ROLE OF GAS-TURBINE BENGINEBRS 


As an outlook, several ceramic bodies, presently available, 
might have adequate properties to permit increases in the opera- 
ting temperature or stress, or both, on present rotor blades 
Better bodies can be expected in the future. All of these bodies, 
however, are nonductile; hence mechanical shock and stress 
concentrations are expected to present critical problems in their 
use. Accompanying the brittleness, some of the bodies also 
have serious thermal-stress limitations. Maximum perform 
ance from ceramic bodies as rotor blades therefore depends 
on design and operational adjustments to counteract this 
brittleness. These adjustments, for the most part, involve 
problems in gas-turbine engineering beyond the ken of ceram 
ists 

Further, evaluations based solely on property determinations 
shed little light on the influence of lack of ductility on service 
performance. For example, thermal-shock requirements for a 
given use cannot, at present, be related to the thermal-shock 
properties of a material. The requirements depend on design as 
well as time-temperature relationships, and the properties ap 
pear to depend on the magnitude of several other physical prop 
Some sort of simulated service 
test therefore is required for adequate appraisals. The need 
for strictly gas-turbine engineering is apparent here Accord 
eny,? again we find this same problem in metallurgy 
Paraphrasing his words, wecan say, both the ceramist and 
the engineer have a fundamental challenge of a different sort 
to develop a laboratory test for evaluating mate 
Untilsucha 


erties at the time of failure 
ing to Sw 


that is, 
rials that corr 
measuring stick becomes available, the full development of bet 


late closely with service experience 


ter bodi Ss will be impair ] 
Becoming somewhat less practical, there is another consi lera 


tion where close co-operation betw 
Ceramic 


n ccramists and gas-turbine 
‘ngineers might be beneficial bodies are inherently 
stronger in compression than in tension, as well as inherently 
The compressive strengths of some of the oxide bodies 
This of 


brittle 
are of the order of 10 times their tensile strengths 

2**Wanted: Better Criteria for Turbine Alloys,” by W. D. Sweeny, 
Metal Progress, vol. 55, 1949, p. 315. 
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course indicates that the best design would have ceramic parts 
either prestressed in compression, or subjected to compressive 
Apparently, little has been done along this line. If 
evolved, prestressing offers possi 


loads 
suitable designs could be 
bilities of reducing thermal and mechanical-shock problems, as 
failures from such shocks probably are basically tensile in na 


cur If, on the other hand, the blades are subjected to com 


pressiv loads, porous bodies might be used These bodies 


would have lower strengths, but better shock resistance than 


similar dense bodics 


EVALUATION OF CERAMIC BODIES FOR [ATOR BLADES AND COM 


BUSTION CHAMBERS 


stator blades offer a 


bodies 


With 


somewhat 


lower mechanical requirements 


more likely future for than rotor 


mad 


ccramic 


blades. Ceramic stator blades, from bodies too weak for 


bute with good thermal-shock resistance, 


rotor blades, might be 


satisfactory Even without higher operating temperatures, it 


is possible chat such blades would reduce weight and cost if used 


to replace metal blades in present designs 
As in the 


present, b 


ase of rotor blades, physical propertics cannot, at 


related to service requirements in a manner suitable 


for precise theoretical appraisals. However, as approxi 


mations, a few possibilitics might be discussed. Bodies which 
are strong enough to withstand the thermal shock by virtue of 
There is sufficient background on 


alumina, or 


being porous, may exist 


oxides, such as magnesia zirconia, and on zircon 


for their quick evaluation as constituents of such 


primary 


bodies. In view of the considerable progress in ceramic research 


on protecting graphit« bodies against oxidation, these also arc 
( 


possibilities ertainly they would resist the thermal shock 


and, perhaps, the corrosion and mechanical stress Although 


limited in t sistanc fused silica and cordierit 


bodies should warrant detailed evaluation becaus« 


mperature t 
yf their low 


thermal expansion resulting in good resistance to thermal shock 


y might be satisfactory for present operating ¢ 


dics, 


also hav 


mpera 


yw slightly abov High-conductivity be such as 


of silicon carbide or titanium carbid good 
and may work 

This | of potential stator-blade mates 
could b nded Ic is b i 


lieved sufficient, however, to show 
several ceramic approaches to the problem h« 


shock resistance 


undoubtedly 


thac chere ar 


momic advantages are also emphasized, as all of the bodies 


ntioned are prepared from readily available raw materials 


} 


much lower unit weights than the heat-resistant 


limited, conside 


ration is Deing 


Unlik 


these 


Dut rather given cc 


ator blades in simulated-service tests the rotor 


thermal-shock conditions in tests are as 
The carly results do not 


suth 


sent turbines 
considered 


tly encouraging to predict that improved stator blades can 


permit finite recommendations, but ar 


nad nt-day bodies with little or no refining 


Duc 
chaml | ‘ 1 icsigns 


ramic bodies f he sheet m 


f pr 


ilicy undoubtedly is necessary u the combustion 


thus climinating direct sub 
tut tal now used Ther 
yns that metal-supported ceramic liners will with 
1 Also, ceramic bodics might be 


need 


or side rabl 


ym chambers if the becomes 


lesign chang ( 


sulati u ater rocket 


)ATING 


ramic bod 


Mc DOd rion of 


: i 
ceramic research pertinent to gas turbines is directed toward 


and evaluating refractory ceramic coatings for 
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metals. Such coatings seem particularly attractive for imme- 
diate use. They are not expected to afford outstanding bene- 
fits, but they are likely to extend significantly the usefulness of 
alloys, and few, if any, design changes are anticipated in order 
to use them. The primary purpose of the coatings, presuma- 
bly, is to seal the metal surface against corrosive attack, and 
secondarily to provyde thermal] insulation. Not much can be 
expected from them as insulators as they must be thin in order 
to be tough and adherent 

Most of the work on coatings has been confined to the enamel 
type. These consist essentially of a thin layer of glass and, as 
such, are subject to yielding under stress at relatively low tem- 
peratures. However, we are not so concerned with this weak- 
ness in coatings as in bodies because the base metal, not the coat 
ing, bears the stress. Spall-resistant coatings have been de 
veloped to “‘fit’’ the low-carbon and low-ailoy steels, and the 
significant heat-resistant alloys, with the possible exception of 
high-molybdenum or tungsten alloys. The refractoriness of 
some of these coatings is such as to afford protection for long 
periods at temperatures up to at least 1800 F In laboratory 
tests, coated specimens have been unaffected under conditions 
of time, temperature, and atmosphere which caused complete 
deterioration ot uncoat¢ d spec imens. * In scrvice tests, instances 
are reported where the enamel-type coatings have increased the 
life of rotor blades and combustion-chamber liners appreciably 
The worth of these coatings, however, has not been established 
It is not known, 
operating 


definitely through extensive service testing 
for example, whether they will permit increases in 
temperatures, or which of several available coatings are better 
The reasons for the reputed beneficial effects are not clearly 
understood. If they were, better coatings for the specific uses 
probably could be developed. Here, again, close co-operatior 
between ceramists and gas-turbine engineers, along with metal 
lurgists, might pay off 

Another coating development has produced spall and oxida 
of metal-ceramic combinations. Some 
heat-resistant than the enamel-type 


developed for their 


tion-resistant Coatings 
of these appear to be mor 
and more techniques have been 
Little success has been had in maturing the en 


coatings, 
application 
amel coatings by means other than furnace firing, while the 
metal-bonded coatings can be matured with a torch, or even 
flame-sprayed. The as com 
enamel The 


and cach 


relative merits of these coatings 
been established 
different, 


s particularly 


pared to coatings have not 
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As temperature f ments for 
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quir materials of construction are 
cnginec®fs, 
attention is being given to new techniques for the application of 


refractory coatings not readily applied by conventional methods 
ful methods developed to date for the 
4 illed 


coating is formed by chemical 


The most generally us 


formation of refractory Coatings inv lve the so vapor 


deposition processes in which th 


reaction at the heated surface of the base material. Commer 


cial application of vapor deposition processes has, as yet, been 


limited to materials for moderate-temperature service, ¢.g 


chromized steels, siliconized iron, and so forth, but current r« 


search has shown promising results in several applications of 


interest to gas-turbine enginec 


In vapor-deposition processes, volatile compounds containing 


the coating elements are pass d over the work, which ts heat d 


to a temperature at which the components of the plating at 


mosphere react to form the desired coating. The base, itself, 
may, and frequently does, enter into the plating reaction, but 
Specific examples of processes 


for the formation of refractory coatings include the 


this is not necessarily the cas 
deposition 
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INTRODUCTION 


HE fine literature supplied by makers of ball and roller 
bearings contains a wealth of information, yet the ma 
chine builder must often search for more. It is the aim of 
this paper to shed some light on the less well-known but im 
portant points to be considered in the application of anti 
friction bearings 

For example, if deflection and vibration are 
considerations the spring rates Of stress-strain Curves of the 
bearings should be known, in order to decide on the best loca 
tion for the bearings The same information will be helpful 
if critical speeds are to be studied. To determine the proper 
fits and allowable tolerances for housings and spindles it is 
necessary to estimate how much the bearings will expand under 
axial load, as well as their thermal expansion relative to th 


important 


housing under operating conditions 


JEFLECTION OF SPINDLE AND BEARINGS 


Where deflection and vibration need not be considered, 
sufficient information will be found in catalogs for selecting 
earings of proper capacity. The radial and axial load ratings 
which may be expected for a 


of safety 


are based upon the service life 
arge percentage of the bearings. Generous factors 
should be applied for a longer life and for a smaller percentage 
for variations in fits as well as for 


of failures, and to allow 
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DEFLECTION OF SHAFT AND BEARINGS, CANTILEVER 


LOADING 
a, Calculated detlection assuming that shaft is supported at center of 
b, Deflection assuming shaft is supported at apexes of lines 


bearings 
This assumption agrees closely with deflection 


f contact in bearings 
tests on shafts of typical proportions 
stiffest spindle would be one having no length between bear 
ings 
In order to reduce deflection between bearings, they are often 
mounted somewhat closer together than they would be if rh« 
only criterion were deflection at the load. point. Spindle stiff 
ness makes for smooth running and long life, by reducing un 
and by maintaining better alignment of the bearings 


calculating the deflection of a spindle carried by 


balance 

When 
angular-contact bearings, the angle of 
neglected, and the spindle is considered as supported at the 
as at a, Fig. 1 This assumption is in 
calculated deflection whether 


contact is sometimes 


center of the bearings, 
because it yields the sam 
back to back or fac 


correct 
to Obviously, if 


and located so that the 


he bearings ar face 


wo bearings are mounted face to fac 
ireas of contact between balls and outer races lic approximately 
the bearings will be practically self-aligning. Bur 


n a sphere 
turned back to back they would support 


if che bearings wer 
the spindle much more rigidly An assumption which agrees 
closely with the results of actual deflection tests on spindles of 
typical proportion is shown at 4, Fig. 1. Here the spindle is 
onsidered as supported at the apexes of cones passing through 


n balls and races. In other words, 


the points of contact betwe 
a bearing with a 15-deg angle of contact may be 
support the spindle at the intersection of lines passing through 


the center of of 1§ deg from the face of 


the bearing 


assumed to 


cach ball at an angle 
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SHAFT TOLERANCES FOR ROLLER BEARINGS 

A slight interference fit has been found necessary for tapered 
roller bearings on rotating shafts, to prevent the inner race 
from creeping on the shaft and wearing the shoulder which 
backs the inner race. Wear of this shoulder would of course 
change the adjustment of the bearing 

Shafts for cylindrical roller bearings also are made a press 
ft in the inner races. For example, one manufacturer recom- 
mends in his catalog an interference of 0.0008 to 0.0022 in 
216 size. Some users prefer, by holding the shaft to 
close limits, to make the interference 0.0014 to 0.0022 in. for 
better control of the internal clearance in the bearing. 

The internal clearance of cylindrical roller bearings used in 
gas turbines must be still more accurately controlled. Here the 
fits are held to extremely close limits by selective assembly 

Another type of cylindrical roller bearing has a tapered bore 
which is adjusted along a tapered spindle to expand the inner 
race and preload the bearing 


tor a 


SPINDLE TOLERANCES FOR BALL BEARINGS 


In many ball-bearing applications, clamping nuts are omitted 
and a tight fit is depended on to secure the inner race to the 
shaft. There is a growing tendency toward this practice in 
such applications as electric motors. Ball bearings, however, 
are not pressed on shafts as tightly as roller bearings 

Handbook and catalog tables of recommended fits should 
The tables should correspond with the ABEC 
The tables 


be consulted 
grade, that is, the tolerances of the bearings used 


should also show the type of service to which they apply so 
that allowance can be made for such factors as higher speeds, 
heavy or eccentric loads, or high precision 
often based upon practical tolerances for bearings and spindles, 
which add up to variations in fits which would be too wide 


Such tables are 


for precision work 

The fit of a ball bearing on a spindle should of course be 
close enough so the spindle will run true and not be damaged 
by creeping of the inner race. On the other hand, the fit 
must not be so tight as to cause rough operation where this is 
important. Tolerance can be widened in the direction of 
tighter fits if the inner race is ground with uniform wall thick 
ness, because mounting on a round spindle then tends to correct 
the ball crack 


TYPICAL MOUNTING TO PERMIT THERMAI 


Alternate designs are shown 


EXPANSION OF BEARINGS 


above and below 


center 
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Selective assembly is used to increase uniformity of fits in 
precision work. Experiments to determine the loosest per- 
missible fit may be justified, particularly if it is found that 
lapping spindles to fit each bearing can be avoided. Such in- 
dividual fitting cannot be practiced in the shop without ad- 
mitting harmful dust into the unwrapped bearings 

Where it is impossible to avoid individual fitting, it will be 
helpful if bearings can be sealed by the manufacturer in such a 
way that they can be tried on the spindle without removing the 
seal 

Ball bearings for high-precision work usually are marked to 
show the eccentricity of cach race and the high point, so that 
races can be assembled with their high points in line 

The order of magnitude of permissible face runout for spindle 
shoulders may be judged from the face runout tolerance of the 
bearings, as recommended by the maker for the particular type 
of application 

The face runout of bearings, as well as the bending of the 
spindle due to clamping, of course will depend upon how ac- 
curately the spindle shoulders which locate the bearings are 
shaved, ground, or lapped, and on the squareness of the faces 
of nuts, sleeves, and slingers between which bearings are 
clamped. In precision work it is good practice to grind the 
threads and faces of nuts true with each other and to grind 
the threads on the spindle. A precision spindle should be 
checked with an indicator after all parts have been assembled 
on the spindle and clamped. Any serious bending should be 
corrected by lapping the faces of the nuts 

A resilient washer is sometimes placed between a clamp out 
and a bearing to reduce spindle distortion 


HOUSING TOLERANCES FOR ROLLER BEARINGS 


In housings for cylindrical roller bearings the most common 
fit is a “‘tap fit,"’ for example, 0.001 loose to 0.0004 in. tight 
Such a fit avoids excessive reduction of the internal clearance 
which would occur if both housing and shaft had press fits 
With this type of bearing it is not necessary for the outer race 
to slide in the housing to permit axial expansion of the spindle 

For taper roller bearings with stationary outer races, manu 
facturers recommend that the housings be made as close as 
possible to a metal-to-metal fit. If the outers revolve it is 
important that they be mounted with an interference fit 

With either metal-to 
metal or interference fits 
in a rigid housing, thermal 
expansion can build up tre 

pressure on the 
bearings. This has limited 
the speeds at which taper 
roller bearings can be run 
Manufacturers of this type 
of bearing have been work- 
ing for years to develop a 
mounting which would per 


mendous 


mit radial expansion without 
introducing looseness, and 
have arrived at the princi 
ple shown in Fig. 2. The 
cup of the rear bearing is 
carried in a sleeve, one end 
of which expands with the 
bearing and tends to fill the 
slight clearance between the 
sleeve and the housing bore 
A clearance of from 0.001 
to 0.004 in. on the diame 
ter, depending on the size 
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of the bearing and the requirements, is obtained by finish- 
ing a land on the sleeve after the cup has been pressed into 
the sleeve. The other end of the sleeve is a relatively tight 
fit in the housing. 

This general design has made possible much higher speeds 
than could be obtained with a rigid mounting, and the principle 
has been used successfully in several different machines. The 
design shown is for a particular machine and should be modified 
to suit other applications 


HOUSING TOLERANCES FOR BALL BEARINGS 


It is generally agreed that the fitting of housing bores to suit 
individual bearings should be avoided. Unwrapping a bear 
ing for fitting before final assembly is almost certain to admit 
shop dust, a danger which cannot be stressed too strongly. 
Not only is such fitting expensive, but it has been found that 
the accuracy of a precision-bored or ground hole is very apt to 
be destroyed by lapping, especially where it is necessary to 
work close to a shoulder. The difficulties lic in expanding 
the lap without producing a taper, and in guiding the lap so 
that alignment will be preserved. A housing with a straight 
through bore and no shoulders, Fig. 1, is more easily lapped. 

It seems to be human nature to want to fit housings to bear 
ings in precision work. If a particular fit has been found satis 
factory, such as a ‘firm push fic,’’ a “‘light thumb push,”’ or a 
fit which will allow the bearing to slide by its own weight, it is 
natural to attempt co reproduce this fit in all assemblics 
Yet the difference between these fits is so small as to be difficult 
to Measure 

If housings are fitted to bearings, this is done as a rule when 
the bearings are cold and unloaded. The fits will be entirely 
different when preload has been applied and the bearings are at 
running temperature 

Axial load or preload applied to an angular-contact bearing 
increases the angle of contact, both by compressing the balls 
and races and by expanding the outer race if it is not con 
strained. This consideration alone would indicate that the 
race should fit the housing snugly 

On the other hand, bearings are a source of heat, while a 
typical housing acts as a radiator and reaches a temperature 
intermediate between that of the bearings and the surrounding 
air.. The bearings therefore expand relative to the housing 
by an amount which may be large compared with the radial 
clearance in a ball bearing. For example, in a Size 216 angular 
contact bearing, an internal clearance of 0.001 in. on the di 
ameter is not unusual. If the thermal expansion of the housing 
is assumed to be two thirds that of the bearing, a rise of 40 F 
would expand the bearing approximately 0.0004 in. relative 
to the housing. In the case of a low-angle or radial bearing, 
the effects of thermal] expansion are still more scrious because 
of the smaller internal clearance 

If the clearance around a bearing 1s not large enough to 
allow the outer race to expand, heating will reduce the angle 
of contact, that is, the wedging effect produced by axial load 
may be increased manyfold. This docs not mean that the 
housing bore necessarily should be large enough to permit full 
-xpansion of a bearing which is not required to slide in the 
housing. It does mean that the difference between the op 


erating temperatures of the bearing and housing should be 


considered in setting tolerances 

In the majority of ball-bearing applications, it is important 
for at least one of the bearings to slide in the housing to ac 
commodate axial expansion and contraction. A bearing 
cannot slide unless the clearance around it is nearly equal to 
the combined expansion from axial load and from temperature 
Fortunately, it is often possible to check whether or not a fit is 
too tight by running a unit until operating temperature ts 
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reached, stopping it, and measuring the external load accessary 
to move the spindle lengthwise. In some designs it is neces 
sary to loosen an end cap to make this check 

When onc considers the magnitude of thermal expansion, 
which does not prevent successful operation of ball bearings in 
general, a few ‘‘tenths"’ variation in initial clearance seems less 
important. Examined from this point of view, it may be 
found that entirely satisfactory fits can be obtained with prac 
tical tolerances by precision-boring or grinding the housing 

If the housing bore is measured with a two-point dial gage, 
the readings are apt to be misleading. Mcasurements with two 
small gage points may indicate that the housing bore is larger 
than the bearing, and round, yet the bearing may not enter 
A three-point air gage, or electric gage with low contact pres 
sure and large points, is preferred for precision work. 

Several readings should be taken to check roundness of the 
bore, and the method of clamping the housing for boring should 
be improved if necessary to prevent distortion 

In the case of aluminum housings it is customary to make the 
fits relatively tight so they will not betoo loose at running 
temperature. Warming the housings will facilitate assembly 
and removal of bearings 

Many housings have shoulders against which outer races 
are clamped. Squareness of the shoulder with the bore of the 
housing, and flatness of the surface, are important. It is good 
practice to check shoulders with an arbor having a square face 
and located from two bearing seats 

Here again the tolerance should be consisteat with the face 
runout of the outer race, as recommended by the maker 
Methods of manufacturing bearings are being improved, with 
special attention to the elimination of face runout and waves 
or wobble in the ball tracks. These irregularities cause the 
balls to contact the side of the track at different diameters, 
changing their speed, which increases the wear between balls 
and the retainer 

Boch ball and roller bearings are available with races ground 
to a uniform thickness, so that contact with the bore of the 
housing tends to correct rather than distort the races 

These improvements in bearings should be matched by the 
accuracy of the surfaces which support them 


PRELOADING 


Ball bearings are obtainable in matched pairs which, when 
clamped together, have ‘a preload. Light, medium, and 
heavy preloads are supplied for different types of service 
However, no uniformity exists between the practices of dif 
ferent makers. Standardization is badly needed for the benefit 
of the user 

Preloading of ball and roller bearings is also accomplished 
by adjustment. Information is needed from the bearing maker 
by which the proper preload can be determined, as by measuring 
the friction torque of a pair of bearings or by measuring the 
amount of adjustment 

Preloads are affected greatly by the temperature of the bear 
ings and related parts. Variations in load are sometimes rc 
duced by sleeves of high-expansion or low-expansion matcrial 
between bearings 

Preloading by springs is often highly satisfactory. Belle 
ville springs are useful where space is insufficient for long 


springs 
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Selecting ANTIFRICTION BEARINGS 
for MACHINE TOOLS 


By JOHN H. 


NEW DEPARTURE DIVISION, GENERAL 


GENERAL INFORMATION 


ODAY machine tools are being built for higher speeds 
and they are required to work to closer tolerances than 
ever before. In order properly to comply with these in 
creased speeds and conserve the life of the cutting tools, the 
edges of which may be prematurely broken down by vibration 
or chatter, it has become necessary to incorporate in machine 
tools a higher degree of precision and rigidity. It is clear that 
this precision and rigidity must be directed most particularly to 
those parts of the machine which either hold or rotate the 
work or hold or rotate the cutting tools, as the case may be 
Further, the revolving parts must be so mounted that the 
highest working speeds can be maintained without excessive 
heating or affecting accuracy in the bearings by which they are 
supported. Finally, the original precision and rigidity must be 
maintained throughout the useful life of the machine 
It is common knowledge that the limits of plain sleeve bear 
ings do not cover these requirements in every respect, and this 
inevitably leads to the increasing use of antifriction bearings, 
not only in the drive and feed mechanisms, and the like, but 
also on main spindles 
Since the duty demanded of bearings in this kind of service 
1s SO Very exacting, the problem naturally has arisen as to what 
type of antifriction bearing may be used to fulfill certain re 
quirements most completely 
The principal types of antifriction bearings are ball 
bearings straight roller 


three 
radial and angular-contact types 


bearings, and tapered roller bearings. Just what advantages 


may b 
on the speeds at which they operat 


types of bearings depends mostly 
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Finally, the bearings must provide permanently a high de- 
gree of rigidity under all loads and speeds, for this quality is 
essential not only to the accuracy and finish of the work pro 
duced bur enables full life to be obtained from the cutting tools 
in the machine itself. For any kind of heavy-duty machine 
tool, using more or less the same construction for the main 
spindle, this part, if mounted on ball bearings, must be some 
what heavier than if supported by roller bearings to obtain 
the same rigidity and consequent accuracy in the work pro 
duced. The reason for this statement is obvious~—ball bear 
ings have a curved, elliptical contact, while most roller bear 
ings have a straight-line or rectangular contact. For the 
roller-bearing mounting, however, under spindle deflection 
the radial load is not evenly distributed over the full length 
of the rollers but is transferred to a certain extent toward one 
dge of them with the result of concentrating the load on a 
reduced area. This not only increases the pressure per unit 
area but also generates more friction and heat 


INSTALLATION 


Three bearings tor supporting a spindle or shate should be 
avoided if at all possible mainly because of difficulty in main 
taining alignment resulting from distortion of a housing not 
having uniform cross section; because of localized heating; or 
when fastening the housing to the base. Exception can be 
taken when using an extremely long-quill construction 

Bearings with a large number of balls have Icss radial deflec 
tion under the same load than bearings with the same outside 
diameter but having fewer balls of larger size 

For spindle mountings, bearings with small cross section 
should be given preference to those having larger balls, and 
thus larger cross section, thereby permitting the use of a stiffer 
spindle 

For a high-speed shaft on which a heavy thrust load is im 


posed, the bearing selected for resisting the thrust, if at all 


possible, should be mounted at the end of the shaft, thus pet 
mitting selection of a size of the heavy series having a bore 
smaller than the shaft without sacrificing shaft stiffness and 
thereby keeping the manufacturing cost low 


BLARINGS FOR HEAVY-DUTY SPINDLES 


p 


For rigid and accurate spindle mountings, the duplex type of 
bearing ts most widely used because it is casicr to produce two 
single bearings accurately than a double-row bearing. A duplex 
bearing has other advantages over a double-row bearing which 


leads to its preference. It can be preloaded much more heavily 


because the preload is applied after the pair or set is mounted 
The preloading of 
the balls can 


bearing outer 


on the spindle and installed in its housing 
a double-row bearing is limited simply becaus« 
only be inserted by expanding and deforming the 
Obviously, it takes much more care and effort to as 


ring 
bearing without encountering the danger of 


semble such a 
injuring it while inserting the last few balls of the second row 
Also, if the amount of interference of balls and races cannot be 
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deformation of these parts, the bearing 


absorbed through 
1 out of shape and will scallop around 
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bearing 
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of being damaged 

When a 
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pplying preload, the outer rings of a duplex bearing 
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vided for easy housing 


metal contact 
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bearing outer rings and distribute 
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pressure 


uotformly onto th maintaining the rated 


capacity 
different specifica 


Juplex bearings can be obtained to fiv 


tions with different contact angles The preload is specified 


by the customer to meet his operating conditions in the simplest 


and most suitable manner. Since these bearings are matched 


in pairs or sets not only for preload but also for uniform bor« 
and outside diameter, they should be kept together and installed 
chat 
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For certain installations, subjected to severe intermittent 


thrust and radial pressure from their cutting tools, the spindl 
nose can be supported advantageously by using a pair of duplex 
DB type 


more uniform spindle rigidity 


bearings, having different contact angles to obtain 


Since the axial pressure from 


che cutting tool or wheel is usually in the direction toward the 


headstock, the spindle-nose front bearing preferably should 


have a higher contact angle than its mate and thus the out 
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and avoiding any curtailment of bearing lif 


135 


An alternative design for spindle rear-end support, using a 
straight roller bearing, also has proved very satisfactory be 
cause the bearing outer ring can be installed with a light press 
fic directly in the housing, and its inner ring mounted with a 
heavy interference fir on the spindle to take up the bearing 
nternal looseness and give the spindle rigid radial support 
In the event that the axial expansion of sp :-dle and headstock 
casting varies, then no thrust load can be imposed on the bear 
ings, nor any undue strains transferred upon the spindle as the 
straight rollers permit independent axial movement of inner 
and outer rings without affecting the performance of the bear 


ng or the machine To take up the radial looseness of such 


bearing during installation without damaging the raceways, a 
bearing with a tapered bore would solve the problem very 
iW 
well 


Past experience has taught the machine-tool manufacturers to 


use antifriction bearinys of standard design and over-all dimen 


sions so they can be obtained from more than one source 


BEARINGS POR LIGHT-DUTY SPINDLES TO OPERATE 


AT MODERATE SPEEDS 
Sup ) h spind! onl bl 
upporting sucn spine cs on Oniy two bearings, pretera “Y 


is recommended. This will permit 


A tlaneed 


f the ‘‘extra light serics 


using type angular-contact 


at the 


larger stiffer spindle 


bearing at the front end, opposed to one of the same siz 


rear end of the spindle but without a flange, using spacers for 


preloadfng and installed in a headstock housing having a 


straight-through bore, has been adopted quite extensively b« 


cause of satisfactory performance Ir also can be built at 


rather low cost 


struction 1s attractive, as all che parts are 


From the service standpoint such a con 
asily accessible sinc 


the drive is attached at the spindle rear end 


BEARINGS FOR HIGH-SPEED SPINDLES 


Ball bearings have proved to be the most satisfactory type, 
not as sensitive as other types of bear 
ssential preloads. Furthermore 
such conditions rotate morc freely 


method of 


mainly because they ar 
ings to the application of th 
ball bearings operating und 
and therefore generate less heat, and the theit 
tbrication is less troublesom 

bearings, as well as the parts required 
b held to ve 


made to 


It is obvious that ch 


for thei ty close tolerances 


Nev 


mounting, must 


rtheless, provision should be maintain uniform 


<pand unevenly due to 


preload should the spindle and housing 
I This can best b 


scaring heating up solved by using spring 
pressure for preload 

the lif 
upon uniform preload at all times, perfect alignment, and proper 
lubrication, it is highly recommended that the quill type of con 


Sine of high-speed bearings 1s limited, depending 


struction be used which, from a replacement or service stand 
int, permits very short interruption 


ind thus is very 


f machine operation, 


nomical 
HIGH-SPEED SPIN OLES 


BEARINGS POR VERY 


For the past few years considerable study and experimenta 
been devoted to spindles operating successfully at 
Since the centrifugal force of the balls must 


also be taken into consideration for bearing-load calculation, 


hav 


tion 


very high speeds 


the required bearing size is determined by the bearing outet 
ring ball track, while the bearing inner ring ball track is r 
Obviously, all the parts for such 
spindles must be made as close as possible to zero tolerances, 
specially the parts both from the 
igineering as well as manufacturing standpoint it is often 
advisable to dispense with the bearing inner rings and grind 
the inner ball tracks directly onto the spindle. The high 
frequency motor has solved the drive for such high-speed 


lieved of some of its load 


revolving Therefore, 
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spindles in a most satisfactory way as the spindle itself can be 
built up as the motor armature, and its length can be kept 
rather short. By finishing the outside diameter of the spindle, 
including ball tracks and armature between centers, it is pos- 
sible to obtain an absolutely concentric and dynamically balanced 
spindle. The bearing outer rings should preferably be of the 
deep-groove type, and in order to use a one-piece, phenolic, 
ball separator, and still be able to assemble the two bearings, 
the snap shoulder should be on the outside of the spindle ball 
tracks and not in the bearing outer rings. The two bearings, 
must be installed DF type and be spring preloaded, applying the 
pressure against the bearing outer ring 

The reason for recommending deep ball tracks in outer rings 
is to take care of slight axial movement of the spindle when 
centrifugal force of the balls forces them to leave the predeter- 
mined angle of contact created by the spring pressure and 
move closer toward the bottom of the outer ball track. Past 
experience has proved that if the bearing outer rings do not re- 
spond promptly to the pressure created by the centrifugal force 
of the balls, the balls will contact the snap shoulder if machined 
in the outer ring, resulting in bearing failure 


DESIGN SUGGESTIONS 


Feed Screws. For positioning feed screws usually revolving 
very slowly but which must be held not only very rigidly but 
also accurately, a combination of a ball-thrust bearing and an 
annular bearing has proved most satisfactory , 

Drive- Gearboxes and Feed Mechanisms To obtain quiet, 
smoothly operating gearboxes, the mounting of rather long 
shafts on a double-row bearing on one side and a single-row 
annular bearing on the opposite side has solved numerous 
problems in a most satisfactory way, i.c., a double-row bearing 
holds the shaft very rigid both radially and longitudinally 
No bearing end-play adjustment is required, and thus no addi 
tional strains are imposed on the gear case and shaft Also, 
such a construction is foolproof 

Snap-Ring Bearings. The use of snap-ring bearings simpli- 
fies the assembly of shafts and also reduces the machining 
cost of the housing It likewise permits straight-through 
boring 

Shielded and Sealed Bearing From years of experience with 
shielded and sealed bearings installed in all kinds of instru 
ments, machinery, and the like, enough information has been 
obtained to determine fairly accurately their useful life. Based 
upon the success with such grease-lubricated bearings, their 
adoption is increasing rapidly because no provision is neces- 
sary to lubricate them, and they are protected adequately from 
contamination by foreign matter not only during their installa 
tion period but also in actual service, as particles from gear 


wear, and so forth, are more or less banned from entry in the 
bearings 
Loos 


pulleys, clutch pulleys, belt 
can 


Bearings for Pulleys 


diate gears, change gears, etc 


mounted on one double row 


tightener pulleys, interm 


be successfully and economically 
bearing of the preloaded type 

Bearings for Rollers Th 
guide rollers is recommended only for greatly reduc« 
if shielded or scaled-type bearings are 
duced still further, 
wut of the 
in emer 


a loption of ball bearings as cam or 
d bearing 


ratings. Furthermore, 
used for such service, their load should be r 
thereby preventing shields or scals from snapping 
outer ring groove in which they are held. However, 
be reinforced considerably 


but such a 


gency cases their outer rings must 
to sustain successfully their rated load capacity, 
bearing becomes a special and, should from a service stand 
point, be condemned as it can be obtained from only one source 


at a prohibitive price 
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Antifriction Bearing Slides. The introduction of antifriction- 
bearing slides for longitudinal tables, carriages, and cross-slides 
has been received with open arms since tests conducted so far 
have fulfilled all expectations. However, in order to obtain 
rigid and accurate support by the use of such slides, whether 
horizontally or vertically, the balls must be inserted with a 
predetermined interference so that each ball will be subjected 
to a uniform preload, regardless of the continuously moving 
weight they, in addition, have to carry 
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(Continued from page 127) 
on the entire system problem. We may need to revise the 
pattern of organization of engineering firms to meet the needs 
of these system problems. Often a line organization with a 
single head responsible for the scientific aspects of the work 
must replace a staff organization in order that new designs can 
be carried through with full recognition of the system problém 
Autonomy, often demanded by the specific professional groups 
that usually participate in such endeavors, may place emphasis 
on the wrong area if such autonomy is granted 

A review of the practice of concentrating operating and con 
trolling personnel in control rooms where tclemetering and in 
ventory recording apparatus are also concentrated needs re- 
examination in the light of the defects that the dynamics of 
such telemetering apparatus place in the way of automatic 
control. Superposed telemetcring and inventory instrumenta 
tion thing, whereas intermingled telemetcring for sub 
sequent control may very well jeopardize the control of the 


is onc 


process itself. 

The attitude of the industries toward plant start-up may be 
revised. Instances are known where operators are reluctant 
even manually to start up plants. Many chemical plants were 
so designed that it is now impractical to start them up and stop 
them under automatic control. It is only when the approxi- 
mately normal operation is attained with manual control that 
many plants are given over to fully automatic operation. These 
practices often represent an unsatisfactory way of operating 
They do not place high responsibility on the control system in 
whose design the functions of instruments, computers, and hu- 
man monitors were not well co-ordinated. Achievements in 
other areas of automatic control seem to indicate that a pro 
grammed start-run and shutdown secm desirable and realizable 
for many industrial processes 

It is not expected that the philosophy of this paper can be 
adopted in its entirety in any short period. Both technical and 


human problems are involved. They may take a decade or 


more to resolv 


BIBLIOGRAPHY 


1 “‘The Functions and Responsibilities of a Plant lostrumene De- 
parement,’’ by J. G. Kerley, Bulletin, Agricultural and Mechanical 
College of Texas, fifth series, vol. 3, no. 2, pp. 5-11, February 1, 1947. 

? Principles of Servomechanisms,’" by G. S. Brown and D. P 
C ampbell, Jot n Wiley & Sons, Inc., New Yor N.Y 348 

} Linear Servo Theory, m, Bell System Technical 
Journal, vol. 15, October, 1946, 

cy-Response Measuren 


ah, Trans. ASME, vol 


c Power Unit 
$34; discussion, 
‘he Dynamics of Automatic Controls, R. C. Oldenbourg 
and H. Sartorius, ASME Edition, vol. 70, 1948, 276 pp 

6 “Graphical Determination of Transfer Function Loci for Servo- 
mechanism Components and Systems,"’ by (¢ 1omas and E. C 


Easton, Trans. AIEE, vol. 68, 1949, pp. 307-314 








Characteristics of GREASES as Related 
to ANTIFRICTION BEARING 
APPLICATIONS 


By E. 8. CARMICHAEL ano R. C. ROBINSON 


SOCONY-VACUUM LABORATORIES, SOCONY-VA 
UBRICATING greases have been defined as dispersions of 
soaps in mineral oils. Today this definition is in- 
complete, because it fails to differentiate greases from 
products such as detergent oils, which also contain soaps or 
soaplike materials. It is therefore more accurate to define a 
grease as a soap-thickened oil, which may or may not contain 
additive materials, such oxidation inhibitors, rust-pre- 
ventive agents, and the like, to confer certain desired charac- 
This wording recognizes the fact that the 


as 


teristics thereto 
soaps employed in lubricating greases are of the type and 
concentration which add appreciably to the body of the lubri- 
cating oils, whereas in detergent oils the soaps are used for a 
decidedly different purpose and produce no marked thickening 
effect. 

Lubricating films on bearings packed with grease are com- 
posed essentially of soaps, mineral oils, and additives, if pres- 
ent. While it is true that the primary purpose of the soap is 
to enable the lubricant to ‘‘stay put,’’ it is also true that the 
soap may play an important role in affecting favorably or un- 
favorably other characteristics, such as load-carrying ability, 
water resistance, and so forth. This is the basis for the state- 
ment frequently made that the viscosity of the oil from which 
the grease is prepared is only one of many factors to be con 
sidered in recommending a grease for a given application 

Before undertaking a brief discussion of some of the charac- 
teristics of greases that should be considered in antifriction 
bearing applications, it should be pointed out that the per- 
formance of a grease is often dependent upon bearing design 
and the amount of grease that is introduced into the bearing 
Some bearings, for example, are constructed without seals 
When seals are used, seal clearances may be found to vary over 
relatively wide ranges. Furthermore, when grease fittings 
are employed, provision may or may not be made for relief 
plugs through which used lubricant or excess product may be 
removed when new grease is introduced. Obviously, a satis- 
factory seal on an antifriction bearing will aid in minimizing 
grease leakage and contamination, and a properly placed 
firting and relief plug, preferably on the upper and opposite 
bottom sides, respectively, will facilitate the flushing of used 
lubricant from the bearing ‘ 

It is to be noted that the use of a pressure gun for grease ap 
plication is not recommended for antifriction bearings in 
which a drain or relief plug has not been provided in addition 
to the pressure fitting. In such a case the use of a pressure 
gun may result in overgreasing or damage to bearing seals 
However, such bearings can often be adapted for pressure-gun 
application by drilling and tapping a drain opening of suitable 
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size. Ordinarily the drain should be located at the bottom of 
the housing, and as previously indicated, Sreferably on the 
side of the bearing opposite the pressure fitting. 

The importance of packing antifriction bearings properly 
cannot be overemphasized, since underlubrication and over- 
lubrication are harmful. Underlubrication may result in 
little or no grease reaching the ball or roller track. Excess grease 
in the path of rotating parts will offer high resistance to motion, 
and overheating and high internal pressure may result. Under 
these conditions, excessive leakage at bearing scals also may 
occur, and the effective life of the grease charge may be short 
ened considerably because of the increased rate of oxidation 
which occurs as temperature is increased. In many cases, 
high operating temperatures can be reduced to normal merely 
by opening the grease plugs and allowing excess greasc to es 
cape 

The effect of the size of the grease pack on the temperature 
rise of an 80-mm-OD cartridge-type ball bearing, operating 
at about 3450 rpm, is shown in Table 1. The grease tested was 
a lime-base lubricant having the consistency of a No. 3 cup 
grade 
EFFECT OF SIZE OF GREASE PACK ON BEARING 

TEMPERATURE RISE 
Film '/s : 


pack pack pack 


TABLE | 


Pull 
pack 
/ 


Equilibrium bearing temperature, deg 


100 102 107 ry 

It will be observed that four tests were made using film pack 
thin grease smear over ball surfaces), '/s pack, */, pack, and 
full pack. In the cases of the film and '/s-pack bearings, the 
equilibrium bearing temperature was approximately 101 F 
For the full-pack beaging, the temperature leveled off at about 
136 F, a difference of 35 F. Considering the fact that chemi- 
cal reactions double in rate for approximately every 18 I 
rise in temperature, unnecessarily high operating temperatures, 
arising from the use of excess lubricant, may decrease markedly 
the life of the product 

At times it has been stated that the ideal antifriction-bearing 
grease would be one which would have the same consistency 
aod structure over a broad temperature range;. would undergo 
no excessive structural breakdown under high shearing action; 
would have low plastic friction; would show no appreciable 
tendency to sweat oil, to oxidize, or to deteriorate under the 
conditions of operation; would possess good antiwear and 
rust-preventive properties; would resist water; and would 
not acrate even at high operating speeds. Marked progress 
has been made during the past § years toward achicving these 
objectives. In addition, the manufacturers of bearings have 
contributed tremendously to lengthening bearing hfe through 
improvements in bearing design, metallurgical developments 


— 


a/ 
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on bearing metals, and greater uniformity in bearing produc 
tion 

The principal characteristics of greases, which are usually 
considered in recommending soap-thickened lubricants for 
antifriction-bearing applications, briefly 
under the following headings 


will be discussed 


1 Consistency 
2 Apparent viscosity 


$ Seruccural stabilicy ac elevated 


temperatures 
4 Resistance against separation of oil 

§ Chemical stability 

6 Water-resistance and rust preventive propertics 


Film strength 
CONSISTENCY 


The consistency or hardness of a gre as measured by the 
ASTM cone 


extent to which leakage may occur from a 
ipplicaric ns a soft grease, such as a No 


as 


penetrometer, is sometimes an indication of th 
n antifriction bearing 
For example, in some : 
1 cup consistency grade, 
adequate seals on the bearings 


mut of heavier consistency, mig x¢ satisfactory under these 
burt of | nsist might | tisfact ler cl 


because of in 


same type, 


might be unsuitabl 
A grease of the 
conditions because of less leakage resulting from the 
body It should be emphasized in this connection 
consist the ASTM cone 
meager information regarding the 
antifriction 


sam 
heavi tT 
that in itself, as determined by 


penetrometer, 


ncy 
gives only 
in any 


as determined in this way 


pertormanc propertics of a egrcasc given 


bearing application. Consistency 
should be regarded only as a hardness value and should not b 
employed to predict performance characteristics, such as pump 
ability or the maximum operating temperature to which the 
ase might be subjected 

ASTM 
worked 


obtained 


gr 
sometimes reported on both un 
The 
being 
is then worked 60 strokes 

penetration is again of 


pe netrations 
worked 


on the 


ar 
samples 

alter 
sample 
and th 
latter value is reported as the worked penetration 


unworked 


and penetration 


is grceasc introduced into a 


standard cup. This same 
r prescribed conditions 


Th 


ral, 


und 
tain d 

In gene 
per 
products may br ak down ro an even 
fall afore-me 
ssing highly stabl 
little cl 


sands of strokes in a mechanically driven grease worker 


the spread between the unworked and worked 


trations of greases varics 20-100 points. However, som 


and th 
Other 


structures against shearing 


greater extent, 


ad will outside th ntioned range 
products poss 
after being worked thou 


This 


shear 


action will show very ing 


structural breakdown by 
Table 2 


u products igains 
is illustrated by the data giveni 
ABLI CONSISTENCY VERSUS WORKING 
Grease Grease Grease 
t working B 
16§ 


grease A 
ball or roller track 
Leakage 


unless effective 


type of product represented by in 


Jily 


Obviously, th 
Table 2 


antifriction bearing 


would reac break down in the 


ot an to a semifluid consistency 


undoubtedly would be high in this cas scals 


mployed, or unless bearing design were such that excess 


tved to seal in the cor 


were 


unworked grease s of semifluid lubri 
cant 

Many of 
marketed tod ll brea 


Aleh< ugh this type otf pr 


antifriction-bearing grcases 


xtent indicated 


th general purpos 
k down to about the 
luct will undergo a 


n consistency in antifriction bearings, 
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no excessive leakage, provided that the bear 
Speed in rpm X bore of bearing, in.) is less 


there is generally 
ing speed factor 
than 8000 

For speed factors higher than 8000, it is usually advisable to 
employ a grease which will show a stability under shearing 
action comparable to that of grease ¢ This type of product 
generally shows a channeling tendency and lubricates by the 
mechanism of small particles of grease sloughing off onto the 
bearing surfaces 

APPARENT VISCOSITY 

For years, viscosity has been one of the principal physical 
characteristics of oils which has been used to guide recom 
mendations for both industrial and automotive applications 
Recently a method has been developed for determining readily 
the viscosities of greases. Unlike oils, the viscosity of a greas¢ 
is dependent upon the rate of shear or the rate of flow during the 
determination The fundamental differences between 
the flow characteristics of oils and greases are shown in Fig. 1 


two 
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SHEAR STRESS 


SHEAR CHARACTERISTICS OF AN OIL AND A CONVENTIONAL 


TYPE GREASI 


It will be observed that in the case of an oil, or a true New- 
tonian fluid, the applicd force-rate of shear relationship is a 
straight line which passes through the intersection of the 
As applied force is increased, rate 
For a grease, however, 
1oted further 


ordinate and abscissa axes 
of shear is increased proportionately 
no proportionate relationship exists. It will be 
that for a soap-thickened product, a definite force, 
must be applied before flow is ini 


generally 
referred to as yield valu 
tiated 

As previously indicated, the viscosity of an oil is independent 
of rate of shear whercas the viscosity of a grease is dependent 
thereon. This difference between oils and greases is shown in 
Table 3 
AN OLL AND GREASE 


TABLE 3} COMPARATIVE VISCOSITIES OF 


Viscosity in centipoises at too F 
and at a rate of shear of 
40 


TOOK 


i 
Oil 
Lime-base 


soap 


grease It per 


18 


rate of shear was 
1 


It wiil be apparent from Table 3 thar, as the 
increased to 10,000 sec 


fr 


over the range of 25 sec , the vis 


cosity ¢ oil remained constant. Over the same rate-of 


shear range, the viscosity of a lime-base grease, prepared from 
this oil, decreased from 3000 poises to 180 poises at 100 F 
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Generally speaking, the viscosity of a grease decreases as the 
rate of shear increases. In high-speed antifriction bearings, 
therefore, grease films which are subjected to indefinitely high 
shear rates probably have viscosities approaching that of the 
mincral oil from which the grease is prepared. The changes in 
viscosities of representative-type greases with an increase in 
rate of shear are shown in Fig. 2. It will be observed that for 
the sodium, calcium, and aluminum-base greases tested, the 
viscosities decreased as the rate of shear increased and ap 
proached asymptotically the viscosity of the mineral oil from 
which the three greases were prepared 

The apparent viscosity of a grease is an important funda 
mental characteristic and can be used to indicate plastic fric 
tion that might be expected in an antifriction bearing at a given 
temperature and rate of shear. This property also can be em 
ployed to predict the ease with which a grease can be pumped 
Actually, there is a high correlation between the apparent 
viscosity of a soap-thickened product and its pumpability 
propertics. For example, the apparent viscosity of a grease 
at a given temperature and rate of shear will indicate fairly 
accurately the case with which the product can be forced from 
the pump mechanism to the bearings. It is to be noted, how 
ever, that such data fail to show the ease with which the 
product will slump from the grease container down to the 
words, although pumpability is pre 
, the case with 


pump parts. In other 
dicted by apparent viscosity 


which the grease will slump down in a container and flow to 


slumpability, i.¢ 


the pump mechanism, is dependent upon the yield value of the 


product. In general, the unworked penetration of a soap 
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thickened lubricant can be used as a basis for predicting 
slumpability properties. 


STRUCTURAL STABILITY AT BLEVATED TEMPERATURES 


A grease may have many desirable characteristics and yet be 
unsatisfactory for use in antifriction bearings at clevated 
temperatures, because of inadequate scructural stability 
Conventional lime-base greases, for example, are dependent 
upon a small amount of water, generally about 10 per cent ot 
the soap content, to maintain a smooth buttery type of cup 
grease structure. In fact, if this water is lost or is reduced be 
low a certain critical minimum value, the latter depending 
upon the composition of the particular grease, the lime soap 
will separate from the lubricant and a heterogencous mixture 
of soap and oil will result. For this reason it is necessary to 
employ a conventional lime-base grease at operating tempera 
tures below which no appreciable amount of water will be 
lost, as for example 150 F maximum. It should be pointed out 
in this connection that special types of lime-base greases are 
currently marketed which are not dependent upon water as a 
stabilizing agent. These products, in some cases, can be used 
satisfactorily at temperatures considerably above 200 F 

Alchough aluminum-base watcr as a 
stabilizing agent, a product of this type should not be used at 
tetnperatures much higher than 150 F An aluminum-stearate 
gtcasc, the type gencrally marketed, usually will undergo 
structural changes at temperatures somewhat higher than 
150 F, which will not be reversible unless the grease is cooled 
An aluminum-base grease 


greases require no 


very slowly to room temperature 
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having a smooth, buctery structure, for example, may change 
to a rubbery-type product at about 200 F or higher and, on 
cooling at a relatively rapid rate from that temperature level 
to room temperature, become a coarse, hard, unsatisfactory 
lubricant. For this reason, as in the case of conventional 
lime-base greases, a structural change resulting from high- 
temperature treatment limits the use of this type of grease to 
relatively low operating temperature conditions 

Sodium, lithium, and barium-base greases, generally 
speaking, have reversible structures and can be employed at 
temperatures higher than 200 F. Their suitability for con 
tinued use at high temperatures will of course depend upon 
such factors as chemical stability, volatility of minecral-oil 
component, and the like. It is to be noted that it is not un- 
common for sodium-base greases, as well as other greases, to 
undergo structural changes at elevated temperatures, which may 
result in the product becoming more fibrous in nature. If this 
tendency is too pronounced, grease may be thrown from the 
bearing, if the seals are inadequate, or excessive aeration may 
occur with subsequent Icakage 

Simply as a word of caution, it should be stated that the 
dropping point of a grease (sometimes incorrectly referred to as 
melting point) should nut be employed as a criterion for in 
dicating performance characteristics of the product at cle- 
vated temperatures. If the ASTM dropping point is low, the 
grease likely will be of a semifluid or fluid consistency at and 
above the dropping-point temperature. However, if the 
dropping point is high, it should not be construed that the 
product necessarily will be a satisfactory high-temperature 
grease, because such factors as poor chemical stability, unde 
sirable structural changes at critical temperature levels, and so 
forth, may make the grease unsuitable for use under these con 
ditions. It is significant to note that in ASTM Standards on 
Petroleum Products and Lubricants, it is stated under Standard 
Method of Test for Dropping Point of Lubricating Grease, 
ASTM Designation D506-42; “‘It (dropping point) should not 
be considered as having any bearing upon service performance 


RESISTANCE AGAINST SEPARATION OF OIL 


Bleeding of a grease in the package is often misinterpreted as 
definitely predicting that when the grease is packed in bear- 
and leave the bearings choked 
with straight soap or very heavy grease. This assumption is 
not supported by observations in the field unless the grease has 
been improperly formulated or manufactured. Some years ago 
the manu 


ings, the oil will ‘‘run out 


such greases might have been encountered, but 
tacture of greases has progressed to the point where the number 
of products of that extremely poor quality is very small. To 
lay, troubles due to breakdown of grease structure are som« 
times incorrectly attributed to bleeding by personnel not fa 
miliar with the behavior of greases 

Actually, slight separation of oil in a bearing may be bench 
cial (1)." When greases are employed in many antifriction 
lubrication of ball 


which sweats a small 


bearing applications, as for example in the 
1 
I 


vearings of electric motors, a grease 
amount of oil usually gives better service than one which is 
dry’ and shows extremely high stability in this respect 
referred to of course would b 


The amount of separation 


fect on consistency in so 
ncerned. Many 


fact 


und would have a negligibl 
perce 


lubricants fail to 


small 
ntage of s ip is CC 
recognize 


far as increasing th 


consumers of this and er 


roncously reject greases which have ‘‘wet"’ surfaces and/or 


which bleed small amounts of oi! 
Obviously, if a grease is highly unstable with respect to sepa 


ration of oil, serious operating difficulties might result: (¢ 


' Numbers in parentheses refer ¢ 


paper 
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In the dispensing of greases, most devices utilize pressure to 
control rate of flow. If oil separates readily from the grease 
structure in the greasing appliance, a hard, concentrated soap 
mixture may build up, which will clog the lines of the equip- 
ment and retard or prevent flow of lubricant to the bearing 
(6) In the antifriction bearing itself, excessive separation of oil 
may lead to the build-up of hard grease in the bearing recesses 
which in time will be deleterious 

Both experience and the results of tests which indicate the 
tendency of greases to separate oil show that the extent of oil 
separation is influenced by a number of factors. These factors 
together with brief comments pertaining thereto are as follows 

Grease Structure. The structure of a grease is determined by 
the nature of its components, as, for example, the type of soap 
used, and by the procedure employed in its manufacture. Two 
greases identical in chemical composition may differ widely 
with respect to resistance against separation, due principally 
to the degree to which the soap is dispersed in the oil. 

Percentage of Soap. In general, the higher the soap content 
of the grease, the more stable it is with respect to separation 

Viscosity of Mineral Oil. In most cases, the higher the viscos 
ity of the mineral oil used, the greater will be the resistance 
against separation 

Time. The total amount of separated oil will increase with 
time, but the rate of separation will decrease as the soap con 
tent of the residual grease increases 

Temperature. Increasing temperature generally will increase 
the rate of separation. For example, a grease usually will sepa 
rate more oil in a given time at 120 F than at 70 F. 

Pressure within limits, will produce no 
marked separation of oil. The application of 3000 psi pres 
sure to a grease in a Closed tight container will result in es 
sentially the same amount of separated oil as will occur at at 
mospheric pressure. The separation of oil from greases while 
under pressure in application devices, such as automatic cups 
or power guns, is principally the result of a filtering action or a 
pressure drop through the grease. A grease may show only 
slight separation of oil at 3000 psi pressure, and yet bleed 25 
per cent of its mineral oil during the same time interval and at 
the same temperature when placed in an automatic cup at a 
pressure of less than 10 psi 

Design of Grease Appliance. The design of grease-dispensing 
equipment, as, for example, the effective clearance of the piston 
in a power gun, will influence rate of separation 


P 
ressure alone, 


CHEMICAL STABILITY 


Chemical stability of greases has received considerable atten 
tion during recent years, since grease life and performance 
properties are dependent to a large extent upon the resistance 
which a product possesses against deterioration. The out 
come of extensive investigations along this line by grease and 
bearing manufacturers has led to marked improvements in the 
chemical stability of antifriction-bearing greases In fact, 
these improvements have been largely responsible for the trend 
toward the adoption of factory prepacked bearings which 
cannot be serviced without disassembling the machine or 
equipment. The improvements effected in chemical stability 
have been accomplished principally through the use of oxida 
tion inhibitors and high-grade raw materials, and by em 
ploying improved manufacturing controls to insure uniform 
production of high-quality products 

The extent to which a grease, or in fact, any petroleum lubri 
cant, will deteriorate in service as a result of chemical reactions 
is dependent largely upon temperature, time, and the presence of 
contaminants, such as water, metallic catalysts, and the like 
The higher the temperature, the greater the rate of thermal and 


oxidation reactions. It has been quite definitely established 
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during recent years (2) by infrared and other radiation-absorp- 
tion techniques that oxidation of an oil or grease results first 
in the formation of organic peroxides. Subsequently, these per- 
oxides decompose, polymerize, or react with other constituents 
of the lubricant to form degradation materials, the compositions 
of which depend upon the test or operating conditions. 

When a grease deteriorates in an antifriction bearing as a 
result of chemical reactions, the grease generally darkens and ac- 
quires a rancid or oxidized odor. Simultaneously, organic acids 
usually develop, being reaction products of oxidation, and the 
lubricant becomes “‘acid in reaction.’ These acids are not, 
however, necessarily of a corrosive nature, but may have an ef- 
fect on the grease structure causing a softening or a hardening 
of the lubricant 

From the foregoing comments it will be apparent that the 
consumer of antifriction-bearing greases is interested in the de- 
gree of chemical stability of a product not only when it is 
maintained in a quiescent state, as for example in the package or 
in prepacked stored bearings, but also when it is in a dynamic 
condition, as in a running bearing. Laboratory tests have 
been developed to evaluate greases under both conditions 

The storage stability of greases is an important factor deter 
mining their merit as lubricants for ball bearings which may be 
idle for long periods of time, as for example on the shelves of 
warchouses and in stored machinery. Greases which are de 
fective in this respect have been responsible for large numbers of 
““frozen’’ bearings. On disassembling such bearings, it usually 
will be found that at the points of contact of the balls with the 
races, corrosion will have occurred, and a considerable amount 
of oxidized material will have formed 
ceed in some cases to the point where the bearings cannot be 
recovered. In other bearings can be 
broken loose, the extent of the corrosion will be sufficient to 
There are methods for 


Corrosion May pro 


instances, when the 


cause rough noisy running two 


evaluating greases in terms of their behavior in prepacked idle 


bearings ‘‘shelf-life test,"’ and the 
Norma-Hoffmann Detailed de- 
scriptions of these two tests are beyond the scope of this paper 

Numerous types of functional dynamic tests have been de- 
veloped for evaluating greases under operating conditions 
which simulate those encountered in actual Ob- 
viously, data obtained from tests.of this type may give valua- 
ble information regarding the probable performance character- 
istics of a grease for a specific application 


These are known as the 
“oxidation bomb test’’ (3 


service 


WATER-RESISTANCE AND RUST-PREVENTIVE PROPERTIES 


In many industrial applications, contamination of the lubri- 
cant with water, cither by condensation or the ingress of water 
through bearing seals, is a common occurrence. The term 
water resistance is often loosely applied in describing the prop- 
erties which a lubricating grease should have in order to give 
satisfactory performance when exposure to water occurs. If a 
grease is readily washed out of a bearing by contact with water, 
or if the lubricant tends to absorb a relatively large volume of 
water and expands in volume with subsequent leakage, serious 
operating difficulties may result 

Many sodium-base greases, particularly those prepared from 
low-viscosity mineral oils, are ‘‘water-soluble,’’ i.¢., they tend 
~to disperse in water to form oil-in-water emulsions, and are 

thereby readily washed from bearings if seals are inadequate 
For this reason, the consumer of lubricants often regards 
sodium-base greases, in general, as having poor water-resistant 
properties whereas those prepared from calcium, aluminum, 
lithium, and barium soaps are looked upon as water resistant 
Extreme care must be exercised in formulating conclusions ir 
this connection, because some sodium-base greases are quite 
water-resistant in so far as the formation of oil-in-water disper- 
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sions are concerned. To illustrate this fact, it might be pointed 
out that sodium-base greases are normally satisfactorily em- 
ployed in the antifriction bearings of car and truck wheels, 
which are subjected to wet driving conditions through rain 
and snow 

In considering water-resistant characteristics of greases, it 
should be borne in mind that soap-thickened iubricants may 
emulsify to form oil-in-water dispersions, as is the case for 
sodium-base greases prepared from low-viscosity mineral oils, 
or may absorb water to form water-in-oil emulsions, as occurs 
in many cases. Ifa grease shows a marked tendency to form an 
oil-in-water emulsion when contacted with water, it will usu- 
ally be readily washed from an antifriction bearing, particu 
larly if the water is warm. This action is similar to that of a 
soluble oil or paste when it is admixed with water. On the 
other hand, if the grease absorbs water to a marked degree to 
form a water-in-oil dispersion, the volume of lubricant may 
increase to the point where leakage thereof will be excessive 
Generally speaking, the only greases which tend to wash out 
of bearings to form oil-in-water emulsions are conventional 
sodium-base lubricants. This tendency is less marked the 
higher the viscosity of the mincral oil. Calcium, aluminum, 
lithium, and barium-base greases, and sodium-base greases, 
prepared from relatively high-viscosity mineral oils, may ab- 
sorb water to form water-in-oil dispersions. The amount of 
water which will be taken up by a grease will be dependent not 
only upon the composition of the product but also upon the 
degree of homogenization to which the lubricant and water are 
subjected 

From the foregoing comments it will be apparent that the 
resistance which a grease in an antifriction bearing exhibits to 
displacement by water is dependent upon a number of factors 
The most important of these factors are as follows (4) 


Metallic component of soap (sodium, calcium, etc 
Fatty component of soap (oleate, stearate, etc.). 
Mineral oil (viscosity, degree of refinement, etc 
Reaction of finished grease (free acid or alkali) 
Additives (rust and oxidation inhibitors, etc.). 
Bearing design (seals, etc 

Operating conditions (temperature, speed, etc.) 
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It is to be noted that the effect on consistency, when water 
contaminates a grease in a revolving bearing, is dependent 
largely upon grease composition, percentage of water, and condi 
tions of homogenization. In some cases the consistency of the 
mixture may increase and then decrease as water is incorporated 
In other cases, the consistency may decrease progressively 
Occasionally, unusual effects on consistency are noted by the 
addition of water. Mention might be made of the results of an 
emulsion test which was carried out on a conventional sodium 
base whecl-bearing grease. The consistency of the mixture 
dropped as 80 per cent of water was dispersed in the sample (5 
per cent increments) and then the body recovered until about 
200 per cent of water was added. When a parallel test was 
made on the same grease maintained in a flooded condition 
instead of adding water in small increments, the sample rapidly 
broke down in consistency to a semifluid, creamy paste. 

The constituents of a grease, which determine the extent to 
which the lubricant will wash out of a bearing to form an oil 
in-water emulsion, affect its ability to protect the bearings from 
rusting when they are exposed to water. Experience has shown 
that if the grease is to satisfy the objectives of water resistance 
and rust prevention, some compromise may be necessary becaus 
improved rust-preventive propertics are usually obtaired by 
favoring the factors which tend to encourage emulsification of 
It has been generally observed that the lubri 
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MAINTENANCE of 
ANTIFRICTION BEARINGS 


By J. M. BRUENING 


PRESIDENT, OHIO BALL 


NTIFRICTION bearings, whether of ball or roller con 


struction, are designed into all types of equipment, pri 
marily to perform one or all of the following functions 


1 Reduce friction and starting torque 
2 Increase shaft speeds and shaft accuracies 
ar from shafts and housings to an casily re- 


3 Transfer w 
movable and replaccable part, the bearing itself 


Bearings are manufactured in sizes so small that $00 of them 
are required to fill a thimble, and in sizes so large that a cranc 
an individual bearing in the larger 


$1Zcs 


is required to move them; 


size weighs several tons These wide diversities in 
are applied to anything from a variable-pitch propeller on a 
plane to an exhaust fan in a subway, from high-speed air tools, 
operating at 200,000 rpm, to the wheels of a baby carriage, 
from industrial locomotives to steel-mill rollnecks, to mention 


just a few 

The application of antifriction bearings in the wide variety 
of sizes and in the diversification of industry presupposes a 
problem of proper maintenance to insure longest life. It is 
of antifriction bearings chat 


with the matter of maintenance 


we shall attempt to deal in this paper 
ENANCEI 


BASIC RULES OF MAIN 


Obviously, it would be impossible here to deal with specific 
maintenance problems, but there are 


d, will insure the user of the equipment long, unintert 


simple basic rules which, 


if obs TV 
rupted, carefree bearing life 

To deal 
roller construction, it is not generally known that everything 
in connection with the manufacture of that bearing emphasizes 
to assembly, and 


handled with the 


with the bearings themselves, whether of ball or 


cleanliness | parts, at a imes, prior 
| l All part t all tin 


ifecr assembly into che bearing unit, are 


greatest of care with respect to cleanliness 
Of the bearings taken from machinery which we se« 


placements ar¢ has shown that dirt is 


sponsible for most failures; 


w hen 


ordered, our experienc: 


lirt which finds its way into the 


bearing often as a result of carelessness before or during as 


sembly into the unit where it is to function 


The term ‘‘dirt,’’ as used in connection with antifriction 


generally covers almost any forcign particle —foreign 
Broadly speak- 


rings, 


» the bearing itself and, or the lubricant in it 


there are two classes of such dirt as follows 


such as emery, dust, or sand 


l Abrasive, 
2 Obstructive, such as metallic chips or sawdust 


Ball bearings rolling in their raceways, which closely con- 
alls themselves, have a contact 
Consequently, 
washed or 


form to the contour of th 


which often high pressur abrasive 
flirt Chard particles annot be blown out 


Contributed by the Machine Design Division and presented at the 
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when mixed with lubricant, forms a lapping compound capa- 
ble of destroying the fit-up and accuracy of the bearing 
Obstructive dirt destroys cfliciency of the bearing at the 
outset, by impeding normal rotation of the balls, causing heat 
and skidding, and carly bearing failure; obstructive dirt can 
even cause breakage of the ball retainer, or it can cause the bear 
by reason of the raceways becoming smeared with 


Ing CO sciZec 
It can cause vibrations reflected in the finish and 


metal chips 
appearance of the work 


PRECAUTIONS TAKEN TO ASSURE CLEAN BEARINGS 


The various bearing manufacturers have invested thousands 
of dollars in elaborate equipment and methods to insure clean 
bearings. In the case of certain bearing companies, final wash 
ing, greasing, wrapping, and packaging are done in filtered 
and air-conditioned rooms. Slushing compounds and the 
grease with which bearings are packed are thoroughly filtered 
Employees who handle bearings in the final stages of inspec 
tion ¢cven use special hand creams to pr vent rust from per- 
spiration 

Such great care is taken because the bearing becomes the vital 
part of the machine in which it is installed to enable accuracy in 
mass production. When properly applied, the bearing enables 
that machine to mass produce with accuracy, speed, and freedom 
from trouble 

Bearings leave the factories carefully wrapped, boxed, and 
sealed with the containers clearly showing the number. When 
placed into stock, it should be the rule that the new bearings 
are arranged Bearings 
should not be unwrapped until ready for installation. To be 
are dealing with bearings being 


older or prior lots are used first 


ready for instatlation—since w 
applied to shafts and housings where a prior bearing has func 


tioned —it is necessary to observe the following 


Make certain the bearing seat is clean —~no burrs, roughness, 
or scoring—and that the shaft is not undersize, a condition 
which can obtain if the bearing being replaced has locked, 
consequently turned on the shaft 

an unclean shaft usually means that 
will be trapped between the shaft 


Mounting a bearing ot 
dirt 
and shoulder of the bearing, which will prevent accurate seat 
ing. If the seat is of the correct diameter, the bearing should 
go all che way to the shoulder smoothly and with uniform pres 
If it sticks at any point, the bearing may be cocked. A 
Do not force 


previously discussed 


sure 
cocked bearing will bind and cause carly failure 
a bearing, which has not started squarely onto the shaft, as it 
may scrape and damage the shaft. Do not force a bearing ontdé 
a shaft by pressure exerted on the outer ring as there is risk of 
brinelling the Shaft shoulders and fillets are as 
vital to bearing performance as correct bearing-seat diameters, 
bearing actually is squared up when pushed against the 


Thus the squareness of the bearing is determined by 


raceways 


since the 
shoulder 
the squar f the shoulder 

c quareness ¢ the shouider 


The proper operation of all running parts, and shaft or spindle 
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depends so greatly on the bearing, that it is just good business 
to see that the bearing is mounted with the greatest of care 
Provide a clean assembly bench; particularly if the work 
bench is of wood it may be impregnated with filings, chips, 
An easy remedy is to lav the unwrapped bear 
The bearing, 


and other dirt 
ing on a clean paper placed on top of the bench 
if new and just removed from its box and wrapper, should not 
a bearing was put there 
} 


>and is Cican 


be washed out. The slush or grease iv 


by the manufacturer for a definite purpos« 
WASHING BEARINGS 


Frequently, bearings are removed while overhauling a picce 


of equipment, and may be cleaned and returned for further 


usage. A few suggestions for cleaning follow 
There is a great temptation to spin the bearing thus removed 
to sce how it runs or sounds. This spinning is ruinous to the 
bearing for the dirt can casily drop into the races, scratching 
the balls and raceways, shortening life expectancy of the bearing 
accordingly 
Put the may be 
used for cleaning, although carbon tetrachloride or Stoddard 
If the bearing is quite dirt-caked, it may be 


bearings in a clean container Kerosene 


B"’ are preferred 
necessary to soak it for 24 hours and to use a short-bristled brush 


Swish the bearings in the 
hand to remove all 


to loosen the foreign material in it 
cleaner and, while submerged, revolve it by 
grease, oil, or dirt 

After cleaning, rinse it ia clean solvent, dip it in light oil (as 
cetrachloride leave surfaces quite susceptible 


er the 


solvents such as 

immediately aft bearings 
An alr hose h 

kept from spinning, 

As a further 


to rust Always lubricate 


have been cleaned and washed ps in cleaning 


bearings, but the bearing rings must bx 


cause scoring 


otherwise dirt particles may 
precaution, the should be filtered 


If the bearings are to be returned to stock, 


air lin 
having been coated 
with a high-grade oil or petrolatum, they should be wrapped in 
oil paper or cellophane befor« being placed in boxes 

If the bearing is placed in a box without being wrapped, the 


Characteristics of Greases a 


Bearing Applications 


Continued 


cant, to be an effectiv mugt contain a com 


rust pre ventive, 
ponent which will preferentially wet the bearing surfaces in the 
presence of moisture and/or promote the formation of the re 
quired type of emulsion 

Generally speaking, highly water-resistant greases will show 
poor rust-preventive characteristics when water is present (5 
Soda-base greases usually have good rust-preventive properties, 
but, obviously, if the water solubility of the product is high, 
it may be washed entirely from the bearing and not be present 
the corrosive action of 


tied 


to protect metallic surfaces against 
water. Rust-preventive properties of greases definitely ar 
in with composition, and the properties of greases in this re 
markedly modified through the addition of 


spect may be 


materials 


small amounts of surface-active rust-preventive 


FILM-STRENGTH CHARACTERISTICS 


For most antifriction-bearing applications, straight greases, 
i.c., those without added film-strength-improving agents, are 
adequate in so far as preventing metal-to-metal contact is con 
However, when loads are abnormally high and rup- 
film might 


cerned 


cure of the greas occur, it is usually necessary to 
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lubricant soaks into the box, leaving the bearing dry and likely 


to corrode 
ORDERING 8S EPLACEMENTS 


In connection with ordering bearings tor maintenance of a 
piece of equipment, always tel] the supplier the application for 
which the bearings are intended. There is a difference in pre 
cision and assembly of antifriction bearings carrying the same 
part nuraber 

For example, ball and straight roller types have varying de 
grees of precision on runout, 2 ad of ball or roller clearance, de- 
pending upon the application for which they are used 

Tapered roller bearings likewise are made in different degrees 
of precision on runout In ordering bearings, specify not only 
the bearing make and part number, but the make and type of 
machine and position of application so that the correct bear 
ings can be supplied for the purpose 

Antifriction both rugged and delicate. They 
will withstand for long periods the punishment imposed by the 

they have becn 


bearings are 


service for which they are designed, when 


properly applied 


TRADE LITERATURE ON CARE OF BEARINGS 


A number of excellent papers have been prepared and arc 
available from the manufacturers dealing with the care of anti 
friction bearings, embracing practically all that can be said on 


the subject. These are as follows 


When Handling Ball Bearings,’ Reprint from Ths Fatnir Dragon, 
The Fafnir Bearing Company, New Britain, Conn 

How mger Life From Anti-Friction Bearings,’ by G 
Palmgren, Chief Engineer, SKF Industries, Inc., Philadelphia, Pa., re 
print from Factory Management and Maintsnanc 

Bearing Failures and Their Causes All-laclusive Pamphlet with 
illustrations. SKF Industries, Inc., Philadelphia, Pa. This treatise 
covers Dall bearings, roller bearings, and thrust bearings 

N.D. Form NDA-307 Ball Bearing Mounting and Maintenance 
Practice,"’ New Departure Industrial Shop Manual, New Departure 


Manufacturing Company, Bristol, Conn 


to Ger L 


s Related to Antifriction 


from page 141 


add to the product, at the time of manufacture, a material that 
will umprove its film-strength propertics. Additives for this 
purpose generally contain chlorine, sulphur, phosphorus, lead, 
or a combination thereof as the active chemical element or ele 
ments 

The mechanism whereby film-strength-improving agents 
function in greases is essentially the same as thar for the per 
of similar-type materials in lubricating oils. Under 
bearing-surface temperature, 


formance 
conditions of relatively high 
which usually resule when rupture of the grease film is im 
the active components of such lubricants may com 


form films that 


minent 
bine chemically with the bearing surfaces to 
will minimize or prevent metal-to-metal contact. In the cas 
of stecl-on-stecl, for example, the tilm thus formed might be an 
iron sulphide having a shear strength lower than that of iron 
and a melting point of approximately 2000 F. Under conditions 
of shock or heavy loads, this film would withstand higher pres 
before rupture than a grease film and would afford in 
creased prot ction against scoring ot the stecl suttaccs 

It is to be noted that not all extreme-pressure agents are suita 
n antifriction-bearing applications because of their 


surcs 


ble for use 
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corrosivity, particularly when water is present. For this 
reason, it is necessary to select a film-strength-improving mate- 
rial for a given application that will be satisfactory under the 
operating conditions to which the grease will be subjected. If 
the additive material promotes corrosion of the bearing sar- 
faces, relatively short bearing lifz can be expected 

The question is sometimes raised as to why greases containing 
extreme pressure ingredients are not employed widely for most 
antifriction-bearing applications, since the film-strength prop- 
ertics thereof are markedly superior. The principal reason for 
limiting the use of such products only to those applications 
where they are required is because, in general, they are inferior 
in chemical stability to high-quality straight greases. It would 
not be considered advisable, for example, to recommend an 
extreme pressure grease for use in a “‘packed-for-life’’ bearing 
Broadly speaking, this type of grease should be employed only 
in applications wherebcaring-load requirements necessitate its 
usc 


SUMMARY 


A brief review has been made of the principal characteristics 
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of greases which should be taken into account in the recom- 
mendation of products for antifriction-bearing applications 
No attempt has been made to include a discussion of all factors 
which may affect performance properties. In general, a com- 
plete understanding of the over-all characteristics of the lubri- 
cant and detailed information regarding operating conditions 
are required to indicate with reasonable accuracy the suitability 
of a grease for any given antifriction-bearing use 
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The Outlook for Ceramics in Gas Turbines 


(Continued from page 1. 


of metals such as tantalum, molybdenum, and tungsten by 
hydrogen reduction or thermal decomposition of their chlorides 
or bromides, the formation of coatings of silicon carbide, tita- 
nium carbide, tantalum carbide, and the like, by the reaction of 
their chlorides with a hydrocarbon-hydrogen atmosphere, and 
the formation of silicide coatings by the reaction of silicon 
tetrachloride-hydrogen atmosphere with a refractory metal 
base 

A wide varicty 
mation of protective coatings by vapor-deposition techniques 
Coatings of all of the refractory metals, carbides, borides, sili- 
cides, oxides, and nitrides can be obtained by one or more of 


of chemical reactions is available for for- 


these process s 

Obviously, many of the refractory materials are quite brittle, 
and differences between their coefficients of expansion and that 
of a given base may restrict their us« In many cases, however, 
by proper selection of coating and base materials, increased 
service life is obtained 

Vapor-deposition processes also can be used to coat ceramic 
materials such as graphite, alumina, zirconia, and tungsten 
carbide 

Much of the work on commercial application of vapor 
deposition processes is unpublished; hence the application of 
specilic coatings to gas turbines cannot be discussed here. It is 
important to note, however, that these processes are available, 
that they are extremely versatile, and that consideration should 
be given to them where commercial processes are either unavaila- 
‘le or inadequate 

Perhaps the outstanding development on vapor deposition 
processes is the development of protective coatings for molyb- 
lenum, which have permitted irs use in air for over 5000 hr at 
a number of tests 
high-temperature 


1800 F, and as long as $00 hr at 3100 I In 
in extreme 


applications 
ven outstanding per 


for short-time 


flames, molybdenum so protected has g 


formance 


Examples of coatings of potential interest are silicon or sili- 


» carbide on graphite for oxidation resistance, boron carbide 


on graphite and other ceramic materials for wear resistance, and 
refractory metals, such as tungsten and tantalum, on other met 
als for heat and erosion resistance under nonoxidizing con 
ditions 

Coatings applied by vapor-deposition methods normally are 
of theoretical density, and, alchough subject to localized imper 
fections if improperly applied, are nonporous as deposited 
Hence an outstanding advantage of these processes is that no 
heat-treating is necessary to obtain a continuous coating 
Therefore the coating need not be limited by a maturing tem 
perature which, in turn, is limited by the heat resistance of 
the base metal. An additional advantage of vapor-deposition 
coatings is that coatings formed at a high temperature are fre 
quently more stable, at high temperatures, than those formed at 


room temperature 


CONCLUSIONS 


. 
From the standpoint of pure ceramic technology, rapid ad 
vances have been made within the past few years in ceramic re 
Even so, there are many un- 


search relevant to gas turbines 
investigated raw materials and combinations of raw materials 
components might be made. 
1 about the mechanism of sin- 


from which better gas-turbine 
Also, much remains to be Icarn 
tering in glass-free ceramic matcrials 

In general, several available ceramic materials might ser\ 
advantageously for parts operating in the hot zones of gas r 
Coatings for metals seem particularly attractive { 
while ceramic bodies might afford more out 
Design or operational adjustments often 
formance from cerami 


bines 
immediate use, 
standing benefits 
may be necessary to obtain maximum Pp 
bodies 

To evaluate and to use all ceramic materials, 
close co-operation is required between ceramists and gas-turbin 
engineers. With this co-operation, gas turbines with higher 
Operating temperatures, longer life, or both, and, perhaps 
lower weight seem within the realm of not-too-distant possi 


types of 


bilities 





JOB SATISFACTION and LABOR MOBILITY’ 


By GEORGE P 
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FFECTIVE use of our man-power resources is an important 
social objective, one which has been brought forcibly to 
our attention during the war and postwar periods of full 

employment and labor scarcity. To bring about and maintain 
an optimum allocation of the labor force, so that workers are 
devoting their efforts ro the goods which the public wants most, 
individuais must be able to find out about alternative jeb oppor 
tunitics and they must be willing to move from one job to 
another when a more attractive alternative 1s available. In 
other words, we have a continuing need for a functioning labor 
market, for movement of workers away from declining indus 
trics and occupations and into industries and occupations that 
are expanding 

Economists, traditionally concerned with the problem of re 
source allocation, have long been interested in the question of 
labor mobility, and they have focused their attention on the 
wage fate as a means of attracting and holding workers in a 
given occupation 
relations have emphasized the influence of nonwage employ 
ment conditions on worker behavior. Partly as a result of 
these observations, further studies have been made of the job 
market as seen by the worker and of the satisfactions which 
seem important to him, as he considers the relative merits of 
alternative job opportunities 

A more realistic understanding of this aspect of worker be 
havior would, of course, be of great value to the factory man 
ager. As he faces daily problems of recruiting, selecting, and 
training, and of holding turnover and absentecism to a mini 
mum, he is obliged to act on some theory of what will attract 
workers to his plant and what will keep them satisfied with 
their jobs after they have been hired. Does his theory square 
with the facts? Or is he acting on false assumptions, which 
are, therefore, a continual drain on his company’s resources? 

A recent study of che problems of labor mobility and job 
satisfaction was made by Lloyd G. Reynolds and Joseph Shister 
of the Yale University Labor and Management Center and their 
findings are presented in a book? entitled “‘Job Horizons."’ The 
data on which they base their observations result from inten 
Sive, fixed qu stion rec answer intervicws with about eight 
hundred manual workers in a medium-sized New England city 
during the year 1947. The authors divide their material into 
three areas of interest, which they identify by the following 
quc stions 


l How do workers locate and sclect new jobs? What do 
they know about wages and conditions in various plants in 
the area, and how do they hear about vacancies in these plants? 
Do they make a systematic canvass of the labor market and 
compare the merits of different jobs before reaching a decision? 
If so, on what basis do they choose one job instead of another? 
To what extent do they use organized placement agencics such 


as the State Employment Service? 


One of a series of reviews of current economic literature affecting 


engineering, prepared by members of the Department of Economics and 


Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Taz American Society or Mecnanicat 
Enorerrs. Opinions expressed are those of the reviewer 

2 ‘lob Horizons,”’ by Lloyd G. Reynolds and Joseph Shister, Harper 
and Bros., New York, N. Y., 1949, 102 pp 
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More recently, however, students of human, 
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2 What determines whether the worker will stay on the 
job after he is hired? On what basis docs he decide whether 
the job is good or bad? What things about the job are most 
likely to make him dissatisfied to the point of quitting? How 
important are wages as compared with nonwage charactcris 
tics of the job? 

3 What kind of occupational plans and ambitions do 
workers have for the future? How many iadustrial workers 
are content with the jobs they are doing and have no desire for 
change? What methods of self-advancement do they usc, and 
what are the chief obstacles they encounter?"’ 


Reynolds and Shister conclude that the worker typically 
chooses his job on anything but a systematic basis. His 
knowledge, first of all, of comparative wage rates and condi 
tions of employment was found to be “’so meager that they (the 
results of interview questions on this subject) were not con 
sidered worth tabulating."’ In fact, the employed worker, 
far from having his cyes continuously open for something 
not interested in other jobs, even though some 
As one 1s 


better, was 
of these might appear better to an outside observer."’ 
quoted as explaining by analogy, “‘A man who is happily mar 
ried doesn't keep comparing his wife with every girl he mects 
on the street Even in the case of the worker actively look 
ing for employment, moreover, jobs seem to be sclected ‘‘one 
at a time,’ with a strong tendency toward taking the first one 
offered 

This lack of knowledge of the labor market is, in part, at- 
triburable to the informal and casual way in which workers 
find out about job opportunities. Their principal sources of 
information were found to be friends and relatives, on the one 
hand, and random application act the plant, on the other.’ 
The services of the State Employment Service were used by only 
13 per cent of the workers interviewed as a method of learning 
about their present job. Why is it that the SES was not a more 
effective clearinghouse for information about the labor market? 
The Service was found to be caught in a ‘‘vicious circle."" Em- 
ployers fill the best jobs casily by private recruitment, so that 
only the unattractive ones are listed with the SES. The best 
workers then fend for themselves since they feel that che 
‘only jobs they have down there are the jobs that no one 
wants anyway Thus, as the authors point out, ‘Through 
no fault of its own, the Service is coafronted with ‘hard-to- 
fill’ jobs on the one side and ‘hard-to-place’ workers on the 
other 

This picture of a chaotic labor market, especially with re- 
spect to the worker's lack of response to wage differentials as 
between firms, is emphasized by Reynolds and Shister’s find 
ings as to the relative unimportance of wages as an clement in 
job satisfaction. For example, of those who were dissatisfied 
with their present job, only about one fourth gave wages as the 
reason. Taken collectively, the dominant influences on the 
worker's attitude toward his job were not connected with 


money income. More important were the physical char- 


* These informal methods of finding jobs were found to be very im 
ye ay in an earlier labor-market study, “The Movement of Factory 

‘orkers,"’ by W. R. Maclaurin and C. A. Myers, The Technology Press, 
New York, N. ¥., 1943, pp. 25-33 
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acteristics of the job: independence from close supervision 
and some control over the work environment, fairness of treat- 
ment, and job interest. However, this scale of the importance 
of various factors for job satisfaction must, as the authors point 
out, be related to the general level of employmen: and busi- 
ness conditions. Thus the fact that none of the workers inter- 
viewed gave lack of security as the reason for dissatisfaction 
with their job must be placed alongside the facts of full em- 
ployment and generally prosperous business in 1947. If the 
same workers were interviewed during a period of substantial 
unemployment, job security might well become the dominant 
influence on worker attitudes.‘ 

The individuals studied in this survey had made a considera- 
ble amount of occupational progress during their working 
lives. For example, of those who started in unskilled jobs, 
29 per cent had progressed to skilled and 38 per cent to semi- 
skilled occupations, and of those who started as apprentices, 
63 per cent had moved up to a skilled job. Their occupational 
horizons, however, were definitcly limited, only a small frac- 
tion of them falling into the category ‘“Would like to move up 
and expects to,"’ with the bulk of the workers classified as 
“Would like to move but does not expect to,"’ or ‘Prefers to 
remain on present job."" The principal obstacle which work- 
ers who wanted better jobs saw as blocking their progress was 
the lack of vacancies in the occupations to which they aspired, 
though they felt their own incompetence and their age to be 
additional important factors. It may be interesting to note 
that discrimination by management in promotions appeared as 
a block to only a small minority of the workers 

In explaining the fact that many individuals expressed no 
desire co improve their occupational status, the authors note a 
general reluctance to undertake the job of foreman. Why is it 
that this job has become so unattractive? One of the worker's 
comments is most revealing: ‘‘Oh, I guess I could get a fore 
manship. I've been a foreman already but I don’t care for it 
If you're a foreman you've got to get so much work out of 
men; if you know a man is holding out you've got to push 
him along. When you do that that makes you a no-good guy 
with the other men. I don't like that. I like to be respected 
by my fellow workers.” 

While in some cases men turned down a supervisory position 
because they did not want the consequent responsibility, 
others felt that the foreman did not have much of a job, but 
was really ‘just a sort of message boy.'’ These comments 
indicate that the “‘foreman problem" so much discussed in 
industry today may better be tackled on the organizational 
and recruitment level than on the level of training 

The worker's view of job opportunity, then, is far different 
from a theory which emphasizes choice among several alter- 
natives, adequate knowledge about the labor market, fore- 
sight, initiative, and economic motivation. The worker is 
pictured as finding out about his job in a more or less hap- 
hazard manner and choosing on the basis of a fragmentary and 
inadequate knowledge of the labor market. Thus, as the 
authors state, ‘‘If one were trying to predict the plant in which 
an unemployed man will seck work, it would be more impor- 
tant to know where his friends and relatives are working than 
to know the wage levels of different plants in the area."" Once 
on the job, furthermore, the worker does not keep his cyes 
always open for other opportunities nor docs he set his hopes 
for advancement too high. On the contrary, if the job is not 
too disagreeable from a physical standpoint and has some in- 


* This hypothesis is confirmed by a forthcoming study made of a 
New England labor surplus area in 1949. The study was made as part 
of the work of the loduserial Relations Section at the Massachusetts 
Institute of Technology and under the direction of Charles A. Myers 
and George P. Shultz 
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trinsic interest, if the worker is not pressed too hard by super- 
vision and is given fair treatment by his foremen, and if he gets 
along with the other workers in his department, he is likely 
to stay on his job, despite apparently more favorable openings 
elsewhere 

The authors are careful to specify that their conclusions 
apply only ‘‘as jobs were sct up in this area in 1947."" Cer 
tainly, the relative importance of the various factors in job 
satisfaction is likely to change where the economic enviroa- 
ment places the worker's money income in more jeopardy 
than it was in 1947. Other labor-market studies, however, 
have confirmed the point that job choices are made in a very 
unsystematic manner and that therefore the labor market 
functions only imperfectly as a means of directing our man- 
power resources into their most effective uses. This descrip- 
tion, of course, does not tell us what, if anything, may be done 
to improve the operation of the labor market; however, our 
thinking about this problem can at least spring from a more 
realistic appraisal of job opportunitics as the worker sees 
them 


Nuclear Reactor Training 


DVANCED training in the field of reactor development 
will be given government and industrial scientists and 
engineers at a newly established Atomic Energy Commission 
Reactor Development Training School at the Oak Ridge Na- 
tional Laboratory. 
The emphasis on the new school will be to supply as quickly 
as possible scientists and engineers with formal training in 
The students will fall into the following 


reactor development 
three categories: 

1 Engineers from industrial organizations who will remain 
on their companies’ pay rolls while attending the school 

2 Employees of other atomic-energy laboratories or other 
government agencies detailed to Oak Ridge for training. 

3 Recent college graduates hired by Oak Ridge National 
Laboratory who will be trained as regular employees and will 
then be available for transfer to reactor groups throughout the 
atomic energy program 

Present plans call for about 60 students to be trained at one 
time, about 30 students in categories 1 and 2, and an additional 
30 in category 3.. The school will operate continuously. All 
students will be required to have complete security investiga 
tion and clearance and the lectures and study material will be 
classified. Selection will be made by the Commission from 
qualified applicants on the basis of the need of the organization 
with whom its applicant is affiliated for personnel trained in 
reactor development, its potential contribution of the applicant 
to the AEC programs, and his academic record 

Industrial participation is an important part of the training 
program since many American industrial concerns are working 
under AEC contracts on one or more phases of reactor develop- 
ment. In addition, many industrial companics of potential 
value to the national reactor-development program have been 
unable to undertake work in the field because of their lack of 
men with the necessary training. 

Plans for industrial participation are in accord with proposals 
made to the Commission by professional and engineering 
groups to provide opportunities for selected industrial organi- 
zations to send working-level engineers to atomic-energy in 
stallations for firsthand experience and training. 

Dr. F. C. VonderLage, former director of the training divi- 
sion of the Oak Ridge National Laboratory, has been named 
the director of the Reactor Training School. 
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ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given 


Small-Plant Management 


EANS of increasing the productive efficiency of small 

businesses were discussed by Frank K. Shallenberger, 
associate professor, Graduate School of Business, Stanford 
University, Calif., during the 1949 ASME Semi-Annual Meet- 
ing, held in San Francisco, Calif. He pointed out that past 
studies have emphasized the small businessman's sales, finance, 
purchasing, or tax problems, and have largely neglected his 
production problems. Less than ten per cent of small business 
is engaged in manufacturing, but for these companies, the 
efficient fulfillment of the production function is of major 
importance 

Professor Shallenberger cited production control as probably 
the most important of the nonoperating functions. Yet its 
advantages are largely overlooked in many small companies, 
apparently because of the production man’s natural aversion 
to paper work and his confidence in personal contact as a means 
of control. 

In many small plants, work orders are made out against 
sales and forwarded to the superintendent. When the shop 
worker completes an assignment, the superintendent selects a 
job for him from the pile of work orders on his desx. There is 
an element of control here, in that the superintendent gives 
some recognition to the relative priority of the various orders, 
has a familiarity with the workers’ abilities, and knows what 
machines happen to be available. But there is little or no 
advance planning, scheduling, attempt to combine orders 
for more economical manufacture, assurance that the materials 
will be available for the worker, or means of foreseeing or fore- 
stalling trouble before it occurs. Raw materials may rest on 
shelves or float about the shop until lost or obsolete; half 
completed work in process may occupy plant floor space and 
tie up working capital for weeks while missing parts arc 
located or produced; operations are performed in wasteful 
sequence and machines are torn down in the middle of a run 
to make way for orders of higher priority; men and machines 
are intermittently idle; delivery dates are broken; expediting 
and trouble shooting are frequent and costly 

It is the objective of production control to minimize such 
wastcs, to provide an orderly flow of work from raw materi als 
to finished goods, to permit the most effective use of production 
facilities. For the small plant the program need be neither 
complex nor expensive. Production control is a simple and 
logical technique involving planning, to develop the over-all 
manufacturing program; routing, to provide the most efficient 
sequence of operations; scheduling, to determine when cach 
operation should be performed in order to insure an orderly 
flow of production and effective utilization of facilities; dis- 


patching, to assign work to operating departments in accord 
ance with the schedule; and follow-up, to indicate variation 
from planned operation in time to take remedial action. 

To a large extent, the production-control system must be 
tailor-made for the individual plant. The company manu 
facturing a simple standard product on a continuous basis can 
schedule deliveries of materials and plan its shop routings and 
manufacturing schedules far in advance. Production contro! 
then becomes largely a matter of insuring compliance with these 
schedules anticipating delays before they can shut down opera 
tions, varying schedules in accordance with fluctuations in 
sales and recording data for cost control, and for more effective 
planning in the future. For the company manufacturing a 
variety of products on a lot basis, or the jobbing shop producing 
in long runs, the most important problem is that of insuring 
a balanced and co-ordinated flow of materials up to the sched 
uled delivery date. A simple schedule of work ahead, per 
haps only a blackboard, is the most practical mcans of meeting 
this problem. The schedule should include breakdowns of 
lead times showing for each part when engineering, purchase 
orders, patterns, tooling, and materials should be released, 
and when cach operation must be scheduled to guarantee a 
unified flow of component parts and promised delivery. The 
board should also provide for charting cach order's progress 
toward completion. The addition of a departmental chart will 
help avoid overloading and indicate possibilitics of bringing 
in outside work to utilize chronically idle punch presses, 
grinders, or other specialized pieces of equipment. The job- 
order shop making only one or two units on cach order should 
likewise preplan and schedule its operation to insure parts and 
matcrials availability, to provide a basis for evaluating actual 
performance, and to improve estimating. However, such a 
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ATERIAL for this section is abstracted from: (1) 

technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
prigted for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest” section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources: i.e., (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Goveroment agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
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plane must place greater rehance on personal supervision and 
employee judgment 

Other functions such as stores control, quality control, cost 
control, and tooling, performance standards, and plant layout 
were abo discussed by Professor Shallenberger 

To a large extent the responsibility for carrying out these 
functions must be borne by regular line personnel. The fore- 
man must share in the responsibility for production, quality 
and cost control, for improvement of methods, for establishing 
performance standards, for housekeeping, and for safety 
This combination of line and staff responsibilitics may violate 
certain accepted management doctrines, but the small plant 
simply cannot afford a separate group of control and technical 
specialists. Moreover, participation in these functions will 
instill in line personnel an understanding of the value of con 
trols and their necessary paper work, a consciousness of costs, 
a better appreciation of management objectives With their 


regular duties simplified as a result of management controls, 
line personnel should be able to assume these extra burdens 

To obtain help in developing suitable control procedures, the 
small business operator will gencrally have to seck outside 


advice. Potential sources of such assistance are as follows 


The management consultant may be the logical source of 


assistance. Consulting service is expensive, and the small 
concern should prepare itself for consulting by exploring the 
situation and marshaling all pertinent facts prior to the ar 
rival of the consultant. This in itself may point to a solution 
Many companies would be well-advised to engage a reputable 
consultant to spend a day or two in the plant, calling attention 
to the more obvious deficiencies and outlining means of im 
proving operating efficiency and control 

Banks can serve as a catalyst in recommending other sources 
of technical assistance, but their direct value in the production 
area is somewhat doubtful 

Suppliers are one of the most promising sources of assist- 
ance in product development, materials, methods, processes, 
quipment, layout, and even performance standards. Sales 
and research enginecrs of suppliers are now more than ever 
The small 


company which does not utilize such services misses a valuable 


available to provide individual technical assistance 


opportunity 

The Federal Government, through the Department of Com- 
merce, offers an advisory service to small plants. This agency 
publishes pamphlets written in casily understood terms and 
reprints of magazine articles relating to specific industries or 
special problems, such as methods, cost control, plant location, 
patent protection, wage incentives, organization, and safety 
Most of these are available without charge through regional 
offices 

Technical societies, such as The 
chanical Engineers, provide an exceptionally good opportunity 
for the manager of the small business to discuss operating 
problems with others who have experience, ability, and an 
Round-table sessions 


American Society of Me 


active interest in production problems 
conducted by such groups offer excellent practical instruction, 
and the regular mectings provide a management perspective 
requently missing in the small concern. The publications of 
these socictics, as well as various trade papers, provide thought 
ful discussion of management problems and practical informa 
tion on current technical developments 

Some such as the International Ladics Garment 
Workers, maintain management-engineering sections, one of 
whose functions is to aid employers, particularly small com 


unions, 


panics, in increasing plant efficiency 
Educational institutions have an opportunity and an obliga 
tion to contribute toward improved management in small 
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business. In the past they have emphasized research and 
training in the management problems of large concerns 


A final approach to the small businessman's problem of ful 
filling staff functions without benefit of staff organization lies 
in employing a single individual trained in all these functions 

a sort of ‘“‘manufacturing controller."’ This is not for the 
plane of two or three employees, but for the concern of 25 or 
30 or more. This individual could assume responsibility for 
organizing and administering all the necessary control systems 
He would be responsible for scheduling work and for maintain- 
ing production-control charts, for supervising stores control, 
for confirming delivery dates, and for accumulating and digest- 
ing cost data for the owner-manager. He could handle the 
organization of the methods-improvement program, superin- 
tend the development of performance standards, and be re- 
sponsible for the training and maintenance of records pertinent 
to these programs. He could provide organization “‘backup”’ 
for the owner-manager and substitute for him when necessary 

This would be a management position, the prime requisite 
being a broad practical training in the administration and con 
trol of manufacturing. Actual plant experience would be of 
great valuc; so would an understanding of industrial engineer- 
ing. The man with broad management training could augment 
the owner-manager’s limited background in sales, finance, 
accounting, statistics, or industrial relations. The most logical 
candidate for this position is the man who has majored in 
production management at an accredited school of business 
administration, particularly a graduate school, where com- 
petition is more severe and training more intensive. Most of 
the current graduates of these schools are ex-G.I.’s whose 
age and military experience have developed a mature, practical 
judgment not ordinarily found in younger men. Many such 
men would be attracted by the variety of work, the immediate 
responsibilities, and the excitement of the small concern 

{any small companics would derive benefits far outwcighing 
the cost of adding such a man to their staffs 


Rubber Roads 


yer pare the article on ‘‘Rubber-Top Roads," 
published on pages 1043 and 1044, of the December, 1949, 
issue of Mecnantcat Enorngeerino, Harry K. Fisher, rubber 
road consultant of the Natural Rubber Bureau, Washington, 
D. C., writes that mixing rubber with asphalt is not of recent 
origin. During the past fifty years, states Mr. Fisher, many 
experiments of this character have been made by scientists of 
various nations. As a result of these early experiments rubber 
mixed with asphalt is now in use in many commercial products 
Until recently it has not been possible to get completely satis 
factory results when mixing rubber with asphalt for paving 
purposes. The advent of unprocessed-natural-rubber particles 
gave the first indication of worth-while improvement to high- 
way paving where the rubber was added to asphaltic paving 
material 

For the past twelve years paving engineers of The Nether 
lands and of Java have been experimenting with natural-rubber 
particles mixed with asphaltic paving material. The rubber was 
mixed with regular asphaltic paving mixtures. The natu- 
ral rubber was added in varying percentages according to the 
type of aggregate and asphalt used 

In The Netherlands, also in Java, rubber-asphalt paving has 
been in place, in several locations, for a period of twelve years 
One stretch of this type of paving is on a very heavily traveled 
road outside of Rotterdam, The Netherlands. The German 
Army used this highway in its invasion of The Netherlands 
and the American Army used it in pushing the Germans back 
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out of this country. The road has been subjected to unusually 
heavy traffic and of a type that should have caused considera- 
ble damage to the pavement. This did not occur. Today 
the pavement is in very good condition and has required no 
maintenance. 

American highway engincers are always on the alert for new 
construction ideas that will prolong the life of highway pav- 
ing or lower maintenance costs. Naturally, considerable at- 
tention is being given to the recent rubber-asphale paving 
experiments. In the United States paving engineers are ex- 
perimenting with synthetic and reclaimed rubber particles in 
addition to the unprocessed natural rubber particles which 
were used in The Netherlands and Java paving projects. Natural 
rubber was used in highway experimental paving in Ohio, Vir- 
ginia, Minnesota, and Texas, also Canada. The State of 
Massachusetts will lay natural rubber-asphalet paving in the 
spring of 1950 

According to Mr. Fisher, test results to date indicate that 
natural rubber added to asphaltic paving material increases 
the life of the pavement, requires less maintenance, increases the 
elasticity of the pavement, reduces temperature variations, 
thereby permitting a softer pavement at low temperatures and a 
harder pavement at high temperatures; it greatly reduces 
brittleness at low temperatures and materially increases the co- 
efficient of friction of the surface area. The destructive effect of 
traffic shock and vibration is materially reduced when natural 
rubber is used in the asphaltic pavement 

Experiments in the United States were made using the regular 
paving specifications customarily used for high-type as 
In some cases the rubber is added to the asphalt 


phaltic paving 
In other cases the rubber 


prior to mixing with the aggregate 
is added to the aggregate just after the aggregate enters the mix- 
ing chamber of the asphalt plant and prior to the introduction 
of the asphalt. No difficulties have been experienced in mix- 
ing, laying, or rolling the natural rubber-asphalt paving mate- 
rials. The softening point and the viscosity of the asphalt is 
slightly increased. There are good possibilities that natural 
rubber added to asphaltic paving will result in savings, through 
increasing pavement life and lowering maintenance cost, 
amounting to several hundred million dollars yearly. 


Air-to-Air Missile 


HE USAF'’S first air-to-air guided missile, the Ryan Acro 
nautical Company's ‘‘Firebird,’’ was described in the 
December, 1949, issuc of the Technical Data Digest. This new 
rocket-propelled missile is virtually a fragmentation shell 
with near-human intelligence. It is extremely small, fast, 
and difficult to track even on radarscopes. Since visual sight- 
ing is not required, the Firebird is designed to be as effective 
for night and inclemcnt-weather interception as in clear skies 
Extremely compact for the complete radar navigational 
system and large explosive charge it carries, it is launched 
from a ‘‘mother’’ jet fighter and it is capable of heading off 
destroying its objective in a matter of seconds. It has all the 
speed first generated by the parent fighter, the added power of 
its own booster rocket, and finally its flight rocket. 

Because it is a pilotless projectile, it 1s capable of mancuvers 
normally beyond human endurance, and this makes it ex- 
tremely effective against piloted craft. Just a little over 6 in. 
in diam, the Firebird is 10 ft long normally, and only 7'/; ft 
long after its booster rocket is dropped 

The missile’s mother plane is the first to detect the target, 
and directs the launching of the projectile. Thereafter, the 
Firebird is designed to ‘‘home"’ on the enemy target. At 
night or in bad weather the launch plane must have a search- 
tracking radar capable of spotting the enemy plane. 


RYAN FIREBIRD IN FLIGHT 


One or more of the missiles can be carried on external launch- 
ing racks which fit standard bomb installations, and they can 
be fired singly or in pairs. In actual flight tests, four of the 
Firebird air-to-air missiles were slung beneath the wings of a 
North America F-82—1wo under cach wing. In other tests, a 
Douglas B-26 served as the launch plane 

The wings and tail of the missile are in the form of a double 
cruciform, the wings having an X attitude and the fins a +- 
attitude when in level flight. The four vanclike wings are 
located about midway on the rocket portion of the projectile. 
The four tail vanes are located two feet behind the wings and 
both the wings and tail surfaces serve to control the missile's 
flight 

Spanning about three feet, the wings have an acrodynamically 
smooth surface normally not equaled by conventional shect 
metal construction. Except for the plastic radome and wings, 
the missile is made of aluminum-alloy sheet 

After the missile is fired from the parent plane, a booster 
rocket takes over. When the Firebird reaches maximum 
speed, the spent booster is jettisoned by an explosive charge 
During the latter phase of interception, power is supplied by 
the flight rockets. The warhead is designed to explode when 
it is close enough to an enemy plane to insure destruction 
lf the missile should miss the target, the warhead detonates in 
the air automatically 


Transcontinental Rocket Liner 


| ap ereerwery ae of a transcontinental rocket liner to cross 
the United States in less than an hour are within the 
grasp of present-day technology, Dr. Hsue-Shen Tsien, Robert 
H. Goddard Professor at the Danicl and Florence Guggenheim 
Jet Propulsion Center at California Institute of Technology, 
stated in a paper he presented before the annual meeting of the 
American Rocket Society, held in conjunction with the 1949 


ASME Annual Mecting in New York, N. Y., recently. Dr 
Tsien described the specifications for a liner capable of making a 
3000-mile flight in less than sixty minutes 

In a 3000-mile flight, the liner would follow an initial ellipti- 
cal path for 1200 miles, then glide for 1800 miles. Altitude at 
beginning of the glide would be 27 miles. Maximum velocity 
would be 9140 mph, but landing speed would be only 150 mph. 

Such a rocket vehicle would weigh 50 tons at launching—of 
which 37 tons would be fue! load. It would be 80 ft long, and 
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have a maximum diameter of 9 ft. The wings would not need 
to be large to achieve a reasonable landing speed 

As a propellant, the rocket would use cither a combination 
of liquid oxygen and liquid hydrogen, or liquid fluorine and 
liquid hydrogen. 

One need not have any misgivings about high-energy fucls 
and propellants for couling difficultics, he stated. Such strange 
combinations as liquid hydrogen and liquid fluorine, and di 
borane (BH) and liquid oxygen are to be considered 

With cither film cooling or sweat cooling, there is no limit 
to the temperature of the combustion gas that can be effectively 
handled. He explained that film cooling is achicved by estab- 
lishing a thin liquid film in contact with the hot gas over the 
surface to be cooled. Sweat-cooling, where the coolant is 
forced through the porous wall and injection and evaporation 
occur at the same time, is not limited to the liquid coolant 
The coolant may be gascous. 

The short operating time of a rocket unit presents tremen 
dous possibilities in design not feasible in turbojet and gas-tur- 
bine cngineering 

By designing for minutes instead of for thousands of hours, 
as in the case of turbojets and gas turbines, we can use material 
stressed for ultimate strength, and not for creep, he said. It can 
be stressed six times higher than material intended for long 
operating time 

Problems in 
kinetics are among the questions to be 
Danicl and Florence Guggenheim Jet Propulsion Center at 
California Institute of Technology, Dr. Tsien revealed 

The ultimate aim of all this basic 
improve the performance of rocket and jet-propelled vehicles, 
Dr. Tsien stated 

He pointed out, however, that this 1s only one of the three 
functions of the Jet Propulsion Centers established in 1948 ar 
CalTech and Princeton University by The Daniel and Florence 
Guggenheim Foundation. The Centers will also train leaders 
of the future in the field of rocket and jet-propulsion tech- 
nology, and serve as centers of leadership in the development of 
peace of rockets and jet 
propulsion 


thermochemistry, and chemical 
investigated by the 


materials, 


research is of course t& 


time commercial and scicntific uses 


D-558-2 Skyrocket 


HE rocket-and-jet-powcted reseacch D-558-2 
Skyrocket has repeatedly exceededg the speed of sound in 
level flight it was announced recently by the Navy Depart 


airplane 


ment’s Bureau of Acronautics. Passage of this swept-winged 
exploratory craft into the supersonic has become routine and 
it is reported that the airplane and all its equipment function 
normally when flying through the critical speed range 

The Skyrocket is the second model of the national scientific 
research project known as D-558. Its predecesser, the Sky 
streak, has been obtaining flight data in the speed range up to 
the speed of sound. (See Mecnanicat Enoineeeine, October, 
1947, page 852 

The Skyrocket was designed and built by the El Segundo Plant 
of the Douglas Aircraft Company Inc., El Segundo, Calif., 
with the co-operation of the National Advisory Committee for 
Acronautics, for the U. S. Navy 

Some of the publishable technical details on the Skyrocket 
H. Heinemann, chief engi 
neer at Douglas, in which he discusses the design, power plants, 


have been released in an article by E 


structural arrangements, instrumentation, and the test program 
of the Skyrocket 

According to Mr. Heinemann, the use of the sweptback 
wing and tail is one method of increasing the upper speed limit 
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by a substantial amount over the maximum speed of a straight 
wing. The airfoil sections are of the conventional subsonic 
type, with rounded leading edges and contours and not of the 
supersonic pointed type. The purpose of the Skyrocket is to 
explore the upper limits of this type of airfoil which permits 
retaining relatively normal low-speed characteristics. In 
short, it may be said that the Skyrocket is a highly complex, 
scientific instrument for the purpose of supplying aerodynamic 
data, not otherwise obtainable, that is necessary for the design of 
future aircraft 

The Skyrocket is equipped with a turbojet engine supple 
mented by a rocket power plant, making it capable of taking off, 
flying, and landing under its own power. The rocket motors 
are intended to be used primarily for high-speed test purposes 
They may also be used to shorten the take-off run 

The turbojet engine is a J-34, commonly known as a 24C 
buile by Westinghouse. The rockct motor is built by Reac 
tion Motors, Inc. In the arrangement of power plants and 
fuel systems extreme care was taken to distribute all fuel uni 
formly about the airplane center of gravity to reduce trim 
changes to a minimum during fuel consumption. Exhaust 
outlets also were arranged carefully to react through the 
center of gravity in order to have minimum effect on airplanc 
trim . 

Tankage for 250 gal of aviation gasoline, not kerosene, is pro- 
vided for the turbojet engine in addition to the special fuel car 
ried for the rocket 


STRUCTURAL ARRANGEMENT 


Magnesium alloy was used for the greater portion of the 
fuselage skin to good advantage. The wing and tail surfaces 


were made largely of 75S aluminum alloy. 


DURING its 100 successrun 


PLIGHTS 


« THE SKYROCKET ONE OF 
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THREE-VIEW DRAWING OF THE DOUGLAS 
p-558-2 sKYROCKET 
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To overcome the poor low-speed lift characteristics of the 
sweptback wings, Handley-Page leading-edge type automatic 
slots were provided. 

Because of the wing sweep and insufficient space, it was found 
impracticable to house fuel and the landing gear in the wing. 
Accommodations for both in the fuselage therefore necessi- 
tated increasing the fuselage diameter considerably over that 
of the Skystreak. 

Acrodynamic brakes are provided ca itic after portion of the 
fusclage for control of drag or speed 

The nose of the fuselage, containing the pilot's compart 
ment, is jettisonable as a means of high speed escape. The 
cockpit is pressurized and is equipped with refrigeration and 

\ heating equipment 


INSTRUMENTATION 


Three types of recording instrumentation have been de 
veloped in addition to the pilot's normal flight instruments. 
A photographic flight recorder is used to record on motion- 
picture film the reading of a battery of flight instruments. A 
pressure-measuring system consisting of an automatically re- 
cording manometer may also be used to measure air pressure 
at 400 points on the wing and tail surfaces. Control forces 
and stresses in the structure are measured by means of 904 elec- 
tric strain gages and automatically recorded by an oscillograph 

The air pressure and stress-mcasuring equipment are being 
used during the research phase of the project conducted by the 
NACA 


TEST PROGRAM 


The test program will consist of the usual contractual dem 
onstration flights conducted by the Douglas Company at the 
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FIG. 4 INSTRUMENTATION DIAGRAM POR THE SKYROCKET SHOW 
ING STRESS-MEASURING STRAIN GAGES AND PRESSURE-MEASURING 
DBVICES 

TO GE IMVESTIGATED 6Y SKYROCKET -~—————-—--- 
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FIG 5 CHART SHOWING SPEED AND ALTITUDE REGION FOR 

WHICH AERODYNAMIC CONDITIONS ARE PRESENTLY KNOWN, THE 

REGION BEING SURVEYED BY THE SKYSTREAK, AND THE REGION 
TO BE INVESTIGATED BY THE NEW SKYROCKET 


Air Force Test Center at Muroc Dry Lake, Calif., followed by 
an extensive research program at the NACA. 

Although tests will be made at various alticudes and condi- 
tions of flight, a typical test run of the research program will be, 
for example, to take off with the curbojet and rockets in opera- 
tion, climb to about 25,000 ft with curbojet alone, start the 
rocket motors, make the high-speed run, and return to the base 
with the turbojet. The whole operation takes only about 
thirty minutes. During the few minutes the rocket motor is 
operating one and one-half tons of rocket fuel are burned. 
The exact rate of consumption depends upon the method of 
firing of the rocket motors chosen by the pilot 


British Gas Turbines 


HE first British gas turbine designed throughout as a prime 

mover for industry, was shown recently in London. The 
exhibit was a scale model of the prototype installed in the 
powerhouse of the works of Ruston and Hornsby Ltd., Lin 
coln, England. 

The machine has been developed for general purposes and 
has a continuous full-power rating of more than 100 bhp 
Its compressor delivers air through a heat exchanger to twin 
combustion chambers. The products of combustion are Jed to 
two separate turbines, the first of which drives the air com- 
pressor, while the second fortns the power unit from which the 
drive is taken. Each of the main assemblies, such as the com- 
pressor, can be dismantled without interfering with the rest 
of the machine. Provision is made for protection against over 
speed and failure of the lubricating system. 

The rapid development of the gas-turbine-manufacturing 
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industry in Britain is shown by the sumber of firms engaged 
in the manufacture of this new source of power. Metropoli- 
tan-Vickers Led., London, W.C.2, are also making a gas tur 
bine to be installed in their own factory. This company is 
about to complete a 15,000-kw stand-by set for the Stretford 
power station of the British Electricity Authority. Another 
gas turbine of similar capacity for the Authority's Dunston, 
Power Station is being made by C. A. Parsons & Co., Ltd 
Lond V1 

( sons is also constructing a 10,000-kw sect for the 
Natio: yas Turbine Establishment at Pyestock, and this 
incorporaces provision for district heating from the exhaust 
heat of the turbine 

London's Metropolitan Water Board has recently ordered 
three stand-by gas-turbine pumping sets. One of them is 
being made by the English Electric Company, Ltd., London, 
W.C.2; the second by the Brush Electrical Engineering Com 
pany, Led., London, S.W.1; and the third by Metropolitan 
Vickers 

Steady progress is being made in developing gas turbines for 
blowing of blast furnaces. C. A. Parsons in co-operation with 
the Consett Iron Company is evolving the design of a gas 
turbine of this character, which eventually should find numer 
ous applications in the iron and steel industry 

A gas turbine for rail locomotion is being built by Metro 
politan-Vickers Electrical Company Ltd. It may be running 


early this year 


Building Materials 


ARIOUS kinds of wallboards, fibrous insulation material 

composition flooring, radiant heating, and a host of 
other new and unconventional products have been introduced 
into the building industry by matcrials manufacturers in order 
to make the modern hous superior to anything the past has 
offered, an article in the Industrial Bulletin of Arthur D. Little 
Inc., declares 

According to the Bulletin article, output of manufactured 
wallboards and related products in 1946 was four times the 
1929 level, equivalent to one third the number of board feet 
of lumber used in construction; even this substantial produc 
tion figure has since been exceeded 

Gypsum board, the most important of these products in 
terms of amount sold—3150 million sq ft in 1946— got its start 
in World War I. Three quarters of the production is used in 
homes. Made of gypsum plaster between sheets of slightly 
absorbent fibrous paper, the material is used as a lath base for 
plaster for interior walls or as a wallboard requiring no plaster 
During World War Il and most of the time since, wallboard 
has been the more important product, since it permits cconomi 
cal ‘dry wall’’ construction, an increasingly popular tech 
nique. An exterior gypsum sheathing board used during the 
war has since declined in importance, but a new type of “‘weath 
erproofing’’ may revive it Both inside and outside, the 
use of large pancls instead of individual boards saves con 
struction labor. 

Though long known, plywood has grown tenfold in use 
since 1925. Half the 1800 million sq ft used in 1948 went into 
new houses, for doors, wall pancls, subflooring, and exterior 
sheathing, in both conventional and prefabricated houses. With 
waterproof synthetic-resin adhesives to permit use outdoors, 
one third of the total production in 1947 was of the exterior 
grade 

About 2000 million sq ft of structufal insulation board is 
now used annually, 7§ per cent of it in houses as interior 
pancling, roof insulation, and gencral building board. Made 
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from wood and other fibers, it was first produced in 1914. 
Hardboard, of which roughly 1000 million sq ft is used an- 
nually, is also made from wood fibers, with the lignin of the 
wood as a bonding material to produce a hard, strong, and 
dense board, used as interior paneling and flooring, and as a 
base for a variety of products, such as prefin shed tile 

Asbestos-cement products shingles, corrugated sheets and 
boards of Portland cement reinforced with asbestos fiber—are 
tough, hard, fireproof, and weatherproof. The value of U S 
production was estimated at $50 million in 1946, compared 
with $10 million in 1929. The shingles are used mostly in 
houses and the sheets and boards for nonresidential and farm 
construction. A sandwich of fiber insulating board faced with 
asbestos-cement board is a relatively new product for residential 
exterior walls, partitions, and roof decks 

Home insulation, which has grown at least tenfold since a 
pneumatic method of insulating existing houses was developed 
in 1930, has probably done as much as anything for family com 
fort and it cuts fuel bills markedly. The commonest insulating 
material is mincral wool, made from rock, slag, or glass, with 
sales estimated at $30 million in 1947. New and growing 
materials are cotton-treated to prevent fire and mildew, and 
vermiculite, a mineral which unfolds into wormlike forms when 
heated. Vermiculite production rose from 22,000 tons in 1940 
to 87,000 in 1946, with 60 per cent used in insulation and the 
rest as aggregate in plaster and lightweight concrete 

Also contributing to winter comfort is radiant heating, little 
more than a dream ten years ago, but now a reality in many 
developments and custom-built homes 

A glance at new construction reveals many other innovations 
Concrete block is now common, with about 761 million blocks 
used in homes in 1949, and poured lightweight concrete is 
coming into use. Larger lighter brick and tile are in prospect 
Aluminum in roofing, siding, and doors is common on farms, 
and is moving into the city. Glass is more generously used 
and, if the architects,; who are now to modern 
design, succeed in influencing the merchant builders, use of 
glass in the future will be enormous 

Because changes in housing are accepted slowly, introduction 
of new materials requires decades rather than years, but there 
is evidence that the pace is quickening. Although prefabrica 
tion has been generally disappointing, 30,000 such homes 
were shipped in 1948 


converted 


Wear Measurement 


ILLIONTHS of an inch can now be reproduced in a per 
manent, durable, and three-dimensional form by a method 

developed by the Bureau of Ships, Department of the Navy 
The recording of hills and valleys on the surface of machine 
parts can be accomplished by this method in a few minutes 
time with certain plastics that do not require the use of any 
weighing, measuring, heating, or pressurizing cquipment 
This was revealed by John W. Sawyer, Navy Department, Bu- 
reau of Ships, in a paper which he presented before a meeting of 
the Society of the Plastics Industry, Inc. in Washington, D. C., 
recently 

The recording of wear has been accomplished in the past by 
numerous procedures. Perhaps the three most common means 
are sketches, photographs, and impressions 

These methods of producing histories of wear have been 
generally satisfactory. However, they all fail to yield a rela- 
tively rigid three-dimensional reproduction that can be handled 
and explored with surface-measuring instruments such as the 
profilometer or Brush analyzer 

The new method developed by the Bureau of Ships for re 
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cording surface finish and wear patterns utilizes a free-flowing 
polyester resin. This resin hardens in ten to twenty minutes, 
after the addition of a catalyst, without application of external 
heat or pressure. The impression is formed by casting the resin 
catalyst mixture on the surface to be recorded. The casting 
may be removed for study after cooling 

The plastic, a polyester resin, is obtainable in preweighed 
It is packaged in either a two- or three-component 
container. The two-component kit contains resin in one unit, 
with filler added, and catalyst in the other compartment 
There has been some uncertainty as to the shelf life of this two- 
A three-component kit with resin, filler, 
t is believed the 


quantities 


component material 
and catalyst in separate sections is available. I 
relatively short shelf life of the two-unit mix may be due to a 
reaction between the filler and resin. The three-clement con 
tainer may increase shelf life of the materials from three months 
to twelve months 

The two-component mix is prepared for casting by thor 
The resin and filler 
In the 


oughly stirring the catalyst with the resin 
should be well mixed prior to addition of the catalyst 
case of the three-component package the filler is mixed with 
resin and then the catalyst is added 

Restriction of the plastic to a desired area may be accom 
plished by a number of devices. Dams of paper, molding clay, 
putty, and other materials may be utilized as the occasion re 
quires. The most versatile material for this purpose appears to 
be Scotch tape. Itissimple to apply, effective in sealing, casy 
to remove, and has no apparent effects on the resulting impres 
$10n 

The procedure for producing a plastic negative replica of a 
Use of elaborate equipment and strict 


metal surface is simple 
There are, how 


adherence to minute details are not required 
ever, simple routine steps that should be followed to give the 
most accurate reproductions. It is essential that the metal 
surfaces be free of foreign materials such as oil, grease, scale, 
water, and other matter that would result in poor reproductions 
or cause sticking of the resin to the surface 

Experience with this method has shown it to be entirely 
satisfactory for use in indicating general wear patterns and re 
cording with extreme accuracy surface finishes. Negative 
replicas of gear tecth have provided histories of changing wear 
during test periods. Surface finishes of machine elements have 
been reproduced, in the negative, with accuracy. Profilom 
eter measurements of a surface-roughness comparator plate 
and of a plastic impression of this plate indicated a variation in 
finish, microinches root mean square, of 0.9 in the 
and a variation of 4.0 from 33.0 to 70.3 


surface 
range 2.9 to 17.4, 

The Bureau of Ships has to date utilized this method for re 
cording surface conditions of reduction-gear teeth during test 
and normal operation. The case with which these records can 
be produced would seem to assure a wide range of applications 


for this resin 


Radioactive-Waste Disposal 


} 


operations of the, United 


potcn- 


HE laboratory and production 
States atomic-cenergy 


harmful 


a varicty of 
waste must be handled in 
The problem of waste disposal is not unique to 
the atomic-energy industry Many othier industries 
noxious waste materials created in the course 


program creat 
tially materials which 
special ways 
large 
must dispose of 
of their operations 
try differs from other industries i 
olve relatively large amounts of radioactivity, 


In this respect, the atomic-energy indus 
that many of its wastes be 


fore treatment inv 


with which public-health officers, sanitary engineers, and 
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others concerned with waste disposal have had little experi- 
ence in the past 

Since improper handling of radioactive waste materials 
could endanger public health, the United States Atomic Energy 
Commission believes that the facts about this problem should 
be available 

The Atomic Energy Commission, therefore, has recently 
compiled and issued a nontechnical report on the safe handling 
of radioactive wastes in the atomic-energy program. 

The report describes radioactivity and its biological effects, 
the types and sources of radioactive wastes in the atomic-energy 
program, and the methods used for safe handling of wastes and 
protecting workers and the public from radioactive contamina- 
tion 

The report also gives details about the extensive research 
program currently supported by the AEC to improve waste 
handling and storage methods. As better methods are devised, 
they are put into routine operation at atomic-cnergy plants, 
often bringing about considerable savings in the cost of waste 
control 

For example, recent improvements in processing wastes from 
chemical separations plants have reduced by 20 per cent the 
volume of liquid wastes which must be stored. It is expected 
that the amount will be reduced to 50 per cent in the near fu 
ture, which will result in saving about a million dollars a year. 

The report points out that gaseous, liquid, and solid wastes 
appear at cach of the various radioactive or “‘hot'’ steps in 
atomic-energy processes. The methods of safe handling used to 
date have successfully protected workers and the public 

The ultimate goal of AEC’s present research program is to 
improve the basic design of equipment to cut down waste at the 
source, rather than to attempt to deal with it by such 
means as filters and retention basins after it has have been pro- 
duced 

In carrying on its program for safe handling of radioactive 
wastes, the AEC relics heavily upon the individual programs of 
its prime contractors. In addition, ic draws upon the talents 
and knowledge of other Federal agencies, of state and local 
health officials, and sanitary enginesrs, and of specialized indus- 
trial consultants trained in enginecring and health techniques 

The report entitled, ‘‘Handling Radioactive Wastes in the 
Atomic Energy Program,"’ may be obtained from the Superin- 
tendent of Documents, Government Printing Office, Washing- 
ton, D. C., at 15 cents per copy 


Solar-Energy Heating 


HE basic principles of space heating with solar energy have 
been established -and the trend of development is clearly 
indicated, it is revealed in an article by Maria Telkes, in The 
Scwentific Monthly, December, 1949. However, considerable re- 
search and development work are probably still needed before 
solar space heaters will be readily available for general use 
According to the article, space heating consumes nearly 30 per 
cent of the fuel used in the United States. The yearly value of 
this fue] has been estimated at 3500 million dollars. In other 
parts of the world an even greater percentage of the fuel pro- 
duced is burned to maintain comfortable temperatures 
For the purpose of evaluating the possibilities of solar space 
heating, consider a small home, receiving 1000-1500 Btu per 
sq ft of solar energy during an average winter day, with a heat 
load of 400,000 Bru per day, corresponding to conditions of 
1000 deg-days per month. These are typical conditions for 
latitude 35° to 40° in the United States. If it were possible to 
usc: for space heating at least 50 per cent of the average winter 
solar energy—that is, 500-750 Bru per sq ft during an average 
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winter day--this small home would require a solar-energy 
collecting surface of 500-800 sq ft. Such a surface cannot be 
regarded as excessive, and it may easily be incorporated in the 
roof or south wall of the house. In warmer locations the 
solar-energy collecting area could be correspondingly smaller. 

During the past twenty years solar water heaters have be- 
come increasingly popular in Florida and California. In these 
states clear weather occurs nearly 70 per cent of the possible 
time, and a cloudy day is seldom followed by another cloudy 
day. The water heaters consist of a collector of solar energy, 
mounted on the roof, and an insulated storage tank large 
enough to store at least two days’ supply of hot water. The 
collector is a well-insulated flat box, covered with one or two 
air-spaced glass panes, to transmit solar energy, which in turn 
is absorbed by thin black metal plate with water circulating 
pipes soldered to it. According to various reports, the ef- 
ficiency of such heaters is rather high in Florida and California 
If properly designed, the solar heaters can convert at least 50 per 
cent of the incident solar energy for the purpose of heating 
water. The most difficult problem is the need for storing 
enough hot water for the inevitable cloudy days 

Experiments incorporating a large water heater in the roof 
of a test structure have been comducted at the Massachusetts 
Institute of Technology in Cambridge, Mass., since 1940 
It was found that the two-room structure could be heated dur- 
ing the winter, but that this required an excessively large 
storage tank. Similar experiments are now in progress in a 
small home located near the Institute, using a roof-type water 
heater with a storage tank capable of accumulating a two days’ 
supply of heat, with additional electrical heating provided for 
the inevitable sequences of cloudy days. Other tests have been 
carried out in Switzerland 

In Colorado another home used crushed rocks as the heat- 
storage medium. Solar heat was collected on the roof, behind 
air-spaced glass panes, and the warm air was circulated through 
the house, or through an insulated compartment filled with 
heat-storing rocks. This house used a conventional fucl- 


burning furnace because solar heat could be stored only over 


night 

South-facing windows transmit considerable amounts of the 
ow-slanting rays of the winter sun, and the use of such large 
south-facing windows has recently become popular. These 
architectural ‘‘solar houses’’ may callect a great deal of solar 
heat during clear winter days, often overheating the house 


The gain is rapidly lost at night and on cloudy days, and conse 


quently a truce ‘‘net gain’’ is probably limited to warmer cli 


mates 
The need for storing solar heat, not only overnight, but also 


{uring a sequence of cloudy days, is obviously a critical prob 
lem. If the collector temperature is limited to a 110 F maxi- 
mum for reasons of collection efficiency, the temperature of 
heat storage must be lower. For space heating, an avcrage 
indoor temperature of 70 F is required, and therefore the tem- 
perature of heat storage must be greater than this value; conse 
quently, the temperature change of the heat-storage medium 
will be limited to a rather narrow range, possibly not more 
than 20 F 

Using the specific heat of water for heat-storage purposes, 
it is probable that not more than 20 Bru can be stored effec- 
tively per pound of water during one winter day. The specific 
heat of other materials (rocks, etc.) is lower than that of water, 
and their heat-storage capacity per pound will be lower, too 

Fortunately, the specific-heat effect is not the only heat- 
storage possibility. The heat of transformation, or heat of 
fusion of chemical compounds, appears to offer much higher 
heat capacity for storage. Several chemical compounds, or 
mixtures, are available, with heat-storage capacities in excess 
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of 100 Bru per pound of material. Some of these compounds 
mele within the 9) to 100 F temperature range and are readily 
available at low cost. Typical materials are sodium sulphate 
decahydrate, melting at 90 F, or disodium phosphate dodecahy- 
drate, melting at around 95 F. There are several other suitable 
mixtures 

The amount of hear required to melt these compounds is 
stored in them; when the heat is abstracted, the materials re 
crystallize. The process of fusion and resolidification can be 
repeated continuously. The chemical compound is placed in 
closed containers, and it never needs to be renewed. Sone of 
these materials are capable of storing cight to ten times more 
heat than is possible with water when equal volumes are com 
pared. The use of these heat-of-fusion materials, therefore, 
diminishes the heat-storage volume required for space heating 
with solar energy. Fig. 6 shows one of the possible solutions 
of arranging a'‘solar-energy collector and the heat-storage mate- 
rial, assembled in a ‘‘heat bin.”’ 

In December, 1948, an experimental house located in Dover, 
Mass. (15 miles from Boston), was completed. The house uses 
the heat-of-fusion principle for soiar-heat scorage. The south 
facing vertical collector of the 720-sq-ft area is located in the 
attic of the house. Air warmed by solar energy is circulated by 
fans to the heat-storage units, heat bins located between the 
rooms 

The total volume of the chemical mixture used is 470 cu ft 
(3500 gal), and its weight is 21 tons, capable of storing about 4 
million Btu at 88 to 90 F. The house has a volume of 10,000 
cu ft, and the average winter heating requirement is 400,000 
Btu per day; therefore the completely charged heat bins should 
be capable of providing space heating for ten consecutive sun 
less winter days 

The heat is transferred from the storage units into the rooms 
partly by radiation through the walls of the bins and partly by 
circulating the air of the rooms through the bins. It is ob- 
vious that several other locations for the collector and the 
storage units are equally possible, as well as other systems of 
heat transfer 

Preliminary data, collected last February, indicate that the 
collection efficiency during the entire month was 41 per cent 
of the total incident solar energy. During this month there 
were ten days when no heat could be collected at all. The 
total amount of solar cnergy recorded during these ten cloudy 





Fesruary, 1950 


days was less than the amount received during an average clear 
day. The collection ranged in efficiency from 45 to 60 per cent 
during clear days, but it was lower on partly cloudy days 
The longest sequence of cloudy days was five, which is in ac- 
cordance with weather statistics in this vicinity. 

During the summer the ducts of the collector are opened, 
and the cool night air is circulated through the storage system, 
lowering its temperature. The specific-heat capacity of the 
solidified chemical compound is sufficient to keep the house 
comfortably cool during the warm summer days. In this way 
the winter storage system can be operated in reverse during the 
summer 

The use of solar space heating offers numerous advantages, 
The relatively low temperatures en- 
There 


the article concludes 
countered during its operation preclude any fire hazards 
are no problems due to smoke, ashes, and their disposal, and 
the fuel it saves can be used for other purposes. After the 
initial cost of installation, the upkeep of the solar heater is very 
low. Solar space heating should be an important economic 
factor in regions where coal is scarce or where it has to be im- 


ported 


Gas-Turbine Self-Starter 


HE first fully automatic ‘‘self-starter’’ for a gas turbine in 
central-station service has been completed by the Switch 
gear Division of the General Electric Company. The equip 
ment, which is said to perform, automatically and in sequence, 
the starting and stopping operations, will be put in service by 
the Central Maine Power Company at the Farmingdale Station 
A 3500-kw gas turbine, fueled by Bunker C oil, will be put 
through its normal starting and stopping sequence by the equip- 
ment. The following functions will be automatically per 
formed by the unit in properly timed sequence in starting 


1 Energizes the turning gear to ‘break away" the unit 

2 Starts the cranking motor to bring the unit up to partial 
speed and actuate the air compressor 

3 Opens the fuel valve 

4 Ignites the fuel 

5 Allows the unit to accelerate under its own power 

6 Transfers the fuel supply from starting Diesel fuel to 
Bunker C for running 

After reaching normal speed the unit is controlled by the 
operator in the same manner as a steam turbine to synchronize 
the generator with the bus 

The stopping functions are automatically performed in the 
following sequence 

1 Fuel supply transferred back to Diesel fuel to purge the 
fuel lines of Bunker C oil 

2 Fuel supply is gradually reduced until the flame goes out 

3 Unit coasts to a standstill 


While provision is made for annual testing of the individual 
steps, the starting and stopping sequence is always automatic 

Protective features are included to provide emergency shut 
down in case of abnormal temperatures, fucl, and air pressure 


Plating-Thickness Meter 


ORE uniformly coated electrolytic tin plate is reported 

to be obtained by using a new instrument developed at 

the Research Laboratory of Carnegic-Illinois Steel Corporation 
This meter, which continuously indicates and records tin 
coating thickness on stecl strip during the plating operation, 
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is now in regular use on all ‘'Ferrostan’’ clectrolytic-tinning 
lines of United States Steel. 

The new coating-thickness meter operates entirely inde- 
pendently of other control instruments on the lines. Its func 
tion is to combine the clectrical values of plating current, strip 
speed, strip width, and plating efficiency in a precision circuit 
employing a sclf-balancing potentiometer to indicate and 
record thickness. For the coavenience of the operator the in 
strument is calibrated in pounds per base box, See Fig. 7 

Formerly, the weight of coating was tested by chemical 
means from sample sheets selected at intervals from the lines 

Now, when changing from one ordered thickness of coating 
to another, the operator is not required to read a battery of 
meters and refer the readings to a chart. Instead, he adjusts 
the plating control dials until the plating-thickness meter 
indicates the specific coating weight. Since the instrument 
provides a continuous indication of coating weight, any varia 
tion in plating thickness is indicated at once. 

Provision can be made for the instrument to operate an alarm 
when the coating weight deviates from the specified value 
Also, if desired, the equipment may be set readily to contro! 
coating weight 

Reference potentials which actuate the meter are received 
from a tachometer generator, whose electrical output is directly 
proportional to the strip speed, and from a shunt or the equiva 
lent in the plating-current bus, which provides a potential 
directly proportional to the total plating current. Thus poten 
tials that are always proportional to strip speed and total 
plating current are supplied to the meter continuously 

Since the quantity of tin deposited per unit area on the strip is 
a function of plating-current density, plating time, and the ef 
ficiency of the plating bath, provisions Were made to compen 
sate for variations in these factors. The strip-width compen 
sating potentiometer is calibrated to cover material 18 to 34 in 
wide. The strip-width adjusting dial (lower right in Fig. 7) 
is calibrated in inches and can be set readily within plus or 


minus 16 IN 


FIG. 7 PLATING-THICKNESS METER 
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Another potentiometer compensates for plating efficiency 
variations. Its indicating dial (lower left in Fig. 7) is cali- 
brated in per cent and covers a range of 84 to 100 per cent plating 
efficiency : 

The potentiometers and all resistors are contained in a stecl 
cabinet mounted above and attached to the plating-thickness 
meter 

Following installation and calibration of the origina! plat 
ing-thickness meter approximately 80 tests were made over a 
10-day period of normal operation. These tests covered elec- 
trolytic tin-plate production ranging from 0.25 to 0.75 Ib per 
base box. In each test chemical determinations of coating 
weight were compared with indications on the plating-thick- 
ness meter. The meter was found to indicate coating weights 
as accurately as the chemical method 

Use of the meter is said to permit more accurate mainte 
nance of plating conditions, thereby preventing excess plating 
of certain products and assuring against coating deficiencies in 


others 


Atomic-Energy Progress 
ECENT progress in the Atomic Energy Commission's 
various programs has been released and while some of the 
phases have been mentioned in these pages periodically, the 
following general roundup of latest information on atomic de- 


velopments should be of interest 


Accelerator Program 


Particle accelerators or atom smashers are among the most 
important tools in nuclear research, The 184-in. cyclotron at 
the AEC’s Radiation Laboratory, Berkeley, is at present the 
greatest of these machines. However, two Commission- 
financed machines now being designed and under construction 
will dwarf this huge machine 

At Brookhaven National Laboratory scientists are building 
a proton synchrotron (the Cosmotron) which will impart ener 
gies of from 2 to 3 billion electron volts to subatomic particles 
Scientists are running model tests of the huge magnets for this 
machine. The building excavations are complete and the 
foundations have been poured for more than a year to permit 
adequate settling before the huge superstructure is added 
Equipment has been on order for many months and is now being 
received 

A still greater machine 
Berkeley Radiation Laboratory 
enormous machine was built in record time to test the feasibil 
ity of the full-scale machine. Tests of the model have proved 
that the great machine will operate as planned and construc 
cion is being rapidly pushed. Steel for the 10,000-ton ring 
shaped magnet is being shipped and the machine is expected 
to be ready for preliminary testing by the middle of this year 


the Bevatron-—is being built at che 
A quarter-scale model of this 


Reactor Development 


Unforeseen technical difficultics in design, engineering, and 
construction have delayed completion of the 30,000-kw nu 
clear reactor at Brookhaven. The new research reactor origi 
nally scheduled for completion during the fall of 1949 is now 
not expected to start operation for several months 

The major difficulties developed during testing of a new-ty pe 
air-cooling system under simulated operating conditions. The 
tests revealed ctrethe air-duct work of the system as originally 
not stand up under operating conditions 


designed would 


MECHANICAL ENGINEERING 


and important modifications in the design and construction of 
the cooling system are being made 

While alterations are being made on the cooling system, de- 
sign and construction of other features of the pile, now 90 per 
cent complete, are also being rechecked 

Testing of reactor components and construction both before 
and after installation is extremely rigid. It is necessary to 
take out all the ‘bugs’ before operation begins. To make 
alterations or repairs after the reactor begins to operate is ex 
tremely difficult and in some cases impossible 

The Brookhaven reactor is designed for use for research pur- 
poses, and is similar in type to the research reactor in operation 
at Oak Ridge National Laboratory. Both reactors operate 
with slow neutrons using natural uranium as fuel with a 
graphite moderator to slow down the neutrons 

The status of work on the four reactors currently composing 
the Commission's reactor-development program is as follows 

The nuclear design of the experimental breeder reactor has 
been completed by the Argonne National Laboratory at Chi- 
cago, Ill., and detailed architect-engincering design work is 
more than 90 per cent complete. The architect-engineer for 
the reactor structure is the Austin Company of Cleveland, Ohio 
Installation of utilities, excavation work, and construction of 
an access road is under way 

The Bechtel Corporation of San Francisco, Calif., will build 
the steel, brick, and concrete reactor structure, as well as the 
control, ventilation, cooling, and other auxiliary equipment 
The reactor core—heart of the nuclear machine—will be fur 
nished by the Argonne National Laboratory, where it is being 
designed and built 

The experimental breeder reactor is designed to test the prac 
tical feasibility of breeding with fast neutrons and to investi 
gate the application of liquid metals to the removal of fission 
produced heat from reactors at high temperatures. Originally 
planned for erection at the DuPage County, Ill., site of the 
Argonne National Laboratory, the reactor will be built at the 
new Nuclear Reactor Testing Station near Arco, Idaho, so 
that it may be operated at a higher power level than would be 
feasible in a populated area. This will increase the usefulness 
of the reactor as a research tool by making possible greater 
flexibility in design and operation. Although the reactor is 
not designed for the purpose of producing useful power, an 
incidental amount of power may be produced as a by-product 

The breeder reactor will differ from the fast reactor now in 
operation at Los Alamos in the design of fuel elements and type 
of coolant used to extract the energy. Furthermore, it will 
operate at a very much higher power level. Total cost is ex 
pected to be about $3,500,000 

The scientific design of the materials-testing reactor has been 
developed in a co-operative effort by the Oak Ridge National 
Laboratory and the Argonne National Laboratory. A $1,870, 
000 contract for detailed engineering design work on the re- 
actor was signed last September with the Blaw-Knox Construc 
tion Company of Pittsburgh, Pa. Design work is under way 
and construction is expected to begin by next spring 

The primary purpose of the materials-testing reactor will be 
neutral bombardment the 
reactor construction 


to test under conditions of severe 
matcrials which may be used in future 
The materials to be tested will be contained in test pockets 
The neutron bombardment to which thev will be subjected will 
be of an intensity very much greater than any ever experienced 
before. Since the power reactors of the future will be operated 
at greater neutron intensities than those in operation today, 
it is umportant to learn in advance how various materials that 
might be used in the structures, cooling systems, or shields will 
react under these unusual conditions 

The materials-testing reactor is of particular interest in the 
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development of reactors for the propulsion of aircraft, since it 
points in the direction of compact high-radiation-density re- 
actors which must ultimately be developed if aircraft are ever 
to be propelled by atomic energy. On the basis of rough 
preliminary estimates, it is expected that che reactor will cost 
about $25,000,000. 

The Argonne National Laboratory and the Westinghouse 
Electric Corporation are engaged in the development of a land 
based prototype of a reactor suitable for ship propulsion. Al 
though this reactor, like the experimental breeder reactor and 
the materials-testing reactor, will be built at the Nuclear 
Reactor Testing Station in Idaho, the engineering and develop 
ment work is being carried out at Argonne and in the new 
laboratory of the Westinghouse Atomic Power Division on the 
site of the old Bettis Airport near Pittsburgh. Construction 
of the new laboratory was begun in July, 1949, and is scheduled 
for completion by this summer. Present obligations under the 
Westinghouse contract are approximately $6,000,000, ot which 
about $2,600,000 is for operating costs and $3,400,000 for capital 
construction costs and equipment 

Research and development work is well advanced, and de 
tailed engineering design of the ship-propulsion reactor is 
scheduled to begin in about a year. Construction should be 
under way by 1952. Although cost estimates cannot be made 
until detailed design specifications have been completed, it is 
expected that the reactor will cost at least $25,000,000, and 
perhaps substentially more, depending upon the solutions found 
possible for the technical problems encountered 

The ship- propulsion reactor will be a single-purpose machine 
designed specifically for the purpose of producing large amounts 
of heat under conditions that will permit conversion to power 
for propulsion of naval vessels 

Engineering design work on the intermediate power-breeder 
reactor, planne d for construction at the West Milton, N. Y., 
site of the Knolls Atomic Power Laboratory near Schenectady, 
is being carried forward to permit a firm estimate of construc 
tion costs to be made. Preliminary site work, now under way, 
is expected to be completed in tmme for construction of major 
facilities to begin as early as possible in the 1950 construction 
scason 

The Knolls reactor is designed to produce significant amounts 
of electric power utilizing neutrons in the intermediate energy 
, and to investigate the possibilities of breeding fissionable 
If successful in both, thjs reactor 


rang 
material at the same time 
would represent a major step forward in the direction of the 
production of useful power without depleting—and perhaps 
even increasing—the national supply of fissionable material 
To date, no reactor has been built to operate in the intermediate 
energy range. Like the experimental breeder reactor, the heat 
energy of the intermediate reactor will be removed by means of 
liquid metal. This heat will then be used to generate power 
through conventional means. The Knolls reactor is expectec 
an eventual cost of from $25,000,000 to probably as 
technical problems 


to hav 
much as $40,000,000, depe nding upon the 


encountered 


Gaseous-Diffusion Plant 


With construction well under way on K-29, the third in a s« 
rics of gascous-diffusion units for production of Uranium-235 in 
the Oak Ridge area, the Atomic Energy Commission announced 
that the Maxon Construction Company, Inc., Dayton, Ohio, 
had been approved as construction contractor and Giffels & 
Valletr, Inc., of Detroit, Mich., as architect-engineer for the 
building of a fourth gaseous-diffusion unit, K-31, which will 
cost approximately $162,000,000 

The Maxon Company and Giffels & Vallet already are en 
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gaged in the building of K-29, a $66,000,000 project. The Car 
bide and Carbon Chemicals Corporation, operator of the present 
gascous-diffusion units, K-25 and K-27, is responsible for proc 
ess development and process design for both K-29 and K-31 
and for procurement of special production equipment and ma- 
terials 

The Commission said that preliminary design work already 
has been accomplished, and preliminary construction work be 
gun on K-31. As continuations of the gascous-diffusion proc 
ess and with the same general design, both K-29 and K-31 will 
contribute to increased production of Uranium-235 


Production 


A new plutonium metal-fabrication plant began operations at 
Hanford in July, 1949 

Construction was started in August on a $67,000,000 expan 
sion of the U-235 production plant at Oak Ridge. Under the 
new expansion program an additional $185,000,000 will be 
spent at Oak Ridge to increase production capacity. Work 
will start on the major plant addition under the new expansion 
program in January, 1950; design work already has been well 


started 


Radioisotopes 


Radioisotopes, called the most useful research tool for biology 
and medicine since the discovery of the microscope, are dis 
tributed from Oak Ridge at the rate of 400 shipments per month 
to laboratories all over the United States and to 22 foreign 
countries. Less dramatic perhaps but equally revolutionary is 
the application of radioactive tracers to physics and chemistry, 
industrial processing, metallurgy, and agriculture. 

For example, radioisotopes are more and more useful to 
American industrial processing. A number of recent shipments 
brings this out. The U.S. Testing Co., Hoboken, N. J., one 
of the oldest commercial testing laboratories in the country, is 
using radiocobalt (cobalt 60) to make comparative rests of 
wearing characteristics of floor wax 

The B. F. Goodrich Research Center, Brecksville, Ohio, is 
attempting to use radiophosphorus (phosphorus 32) to trace 
leaks in the cooling-water line of an air-conditioning system 
The water-glycol mixture in the supposedly closed cooling 
system was found to be leaking into process water. Despite 
the large dilution by process water it is believed that radio 
phosphorus will! still indicate some of the leak 


Science Abstracting 


SINCE the International Conference on Science Abstracting, 

held under the auspices of UNESCO, in Paris, June 20-25, 
1949, the representatives of nine enginecring socictics of nine 
countries, at a meeting in London, set up a working party of 
four members on enginecring abstracting, one cach being 
nominated by England, Holland, France, and the U. S. A 
The individual representatives are W. K. Brasher, H. Sangster, 
P. Lecomte, and C. E. Davies 

At the UNESCO Conference it 
standard guide for the preparation of synopses be provided for 
the use of editors and authors. The ‘‘Guide for the Prepara 
tion of Synopses,’’ prepared by the Abstracting Services Con- 
sultative Committee and issued by the Royal Society, Burling- 
1, was suggested as a basis for discus- 


was recommended that a 


ton House, London, W 
sion 

This guide, as prepared by the Royal Society, contains ¢x 
cellent information on the purpose, style, content, and layout 
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of an abstract and should be of value to ASME authors and 
other writers as well. The guide follows: 


1 Purpose. It is desirable that cach paper be accompanied 
by a synopsis preferably appearing at the beginning. This 
synopsis is not part of the paper: It is intended to convey 
briefly the content of the paper, to draw attention re all new 
information and to the main conclusions. It should be factual 

2 Style of Writing. The synopsis should be written con- 
cisely and in normal rather than abbreviated English. It is 
preferable to use the third person. Where possible use standard 
rather than proprietary terms, and avoid unnecessary contract- 
ing 
It should be presumed that the reader has some knowledge 
of the subject but has not read the paper. The synopsis should 
therefore be intelligible in itself without reference to the paper; 
for example, it should not cite sections or illustrations by their 
numerical references in the text. 

3 Content. The title of the paper is usually read as part of 
the synopsis. The opening sentence should be framed accord- 
ingly and repetition of the title avoided. If the title is insuf- 
ficiently comprehensive the opening should indicate the sub- 
jects covered. Usually the beginning of a synopsis should 
state the objective of the investigation 

It is sometimes valuable to indicate the treatment of the sub- 
ject by such words as: bricf, exhaustive, theoretical, etc 

The synopsis should indicate newly observed facts, conclu- 
sions of an experiment or argument and, if possible, the essen- 
tial parts of any new theory, treatment, apparatus, technique, 
ct 

It should contain the names of any new compound, mineral 
species, and any new numerical data, such as physical constants; 
if this is not possible it should draw attention to them. Ie is 
important to refer to new items and observations, even though 
some are incidental to the main purpose of the paper; such 
information may otherwise be hidden though it is often very 
useful 

When giving experimental results the synopsis should in- 
dicate the methods used; for new methods the basic principle, 
range of operation, and degree of accuracy should be given 

4 Detail of Layout. It is impossible to recommend a standard 
length for a synopsis. It should, however, be concise and 
should not normally exceed 200 words 


Lf it is necessary to refer to earlier work in the summary, the 
reference should always be given in the same manner as in the 
text. Otherwise references should be left our 

When a synopsis is completed, the author is urged to revise 
it carefully, removing redundant words, clarifying obscurities, 
and rectifying errors in copying from the paper. Particular 
attention should be paid by him to scientific and proper names, 
numerical data, and chemical and mathematical formulas 


Gas-Turbine-Disk Tester 


PRECISION testing machine has been designed in order to 
carry out a part of a research project to determine the 
strength of gas-turbine disks, and is described in scientific paper 
No. 1461, by A. C. Hagg, B. Cametti, and G. O. Sankey of the 
Westinghouse Research Laboratories, East Pittsburgh, Pa. 
The experimental studics in parallel with theoretical studies 
have as their objective the development and evaluation of disk 
design calculation methods 
The machine can handle disk specimens up to 14 in. in diam 
and 2 in. thick, and larger specimens can be handled with only 
minor modifications. The specimen is mounted with the axis 


vertical on a flexible shaft; an induction-motor drive covers a 


MECHANICAL ENGINEERING 


TEST SPECIMEN 




















3 @ INDUCTION MOTOR 


THRUST BEARING ASS'Y 
ALTERNATOR 
SLIP RING ASS'Y 


ROTATING COLD JUNCTION 
COLD JUNCTION COMPENSATOR 


FIG. 8 CROSS SECTION OF HIGH-SPEED DISK TESTER 


speed range up to 35,000 rpm. The furnace is designed for a 
specimen temperature up to 1500 F. The specimen tempera- 
ture may be uniform or arranged for radial gradients up to 
about 100 F per in 

Primary design emphasis was placed on means for accurate 
measurement and control of specimen speed and temperature, 
and on the determination of plastic and creep strains. Average 
speed error for a run is less than 0.01 per cent; the maximum 
instantancous error is about 0.§ per cent. Specimen tempera- 
ture is continuously measured and recorded using specially de- 
veloped ,thermocouple circuits and slip-ring coupling; tem- 
perature errors are Iess than 10 F by test calibrations. Plastic 
and creep strains are measured over the disk surfaces in radial 
and tangential directions utilizing punch-marked spacings 
The average error in strain MecasureMent is 5 per cent. 

The testing machine has been operated for a total period of 
about 100 hr. During this period there has been only one 
mechanical difficulty, namely, breakage of thermocouple wire 
(alumel) at the disk. These failures were finally traced to a 
carburization of the alumel wire due to excessive oil vapor in 
the furnace volume, which in turn was caused by improper oil 
drainage from the damper chamber. Large oil drains and 
improvements in the vacuum pumping circuit eliminated this 
trouble. The rotating system, the auxiliaries, and controls 
have given trouble-free service from the start 

The time required to carry out a test exclusive of the actual 
this corre- 


running time is approximatcly 150 man-hours; 
During a test 


sponds to two men working a two-week period 
run, present practice is to have an operator in attendance; al- 
though the operator is for the most part free to carry out other 
parts of the testing sequence such as strain Measurements on 
previous or succeeding test disks 

Some initial test results included in the paper illustrate the 
type of data that can be obtained 
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Boiler Feedwater Studies 


Chemical Treatment, Demineralization, 
or Evaporation for Make-Up in High- 
Pressure By-Product Steam Plants, 
by J. D. Yoder, Mera. ASME, The Permutit 
Company, W. L. Webb, and T. Baumeister, 
Mem. ASME, American Gas and Electric 
Service Corporation, New York, N. Y 
1949 ASME Annual Meeting paper No 
49--A-71 (in type; to be published in 
Trans. ASME). 


Power manufactured as a by-product 
of process steam offers the lowest cost for 
fuel in mills per kwhr obtainable from 
any type of power plant. The most ef 
ficient high-pressure power plant which is 
devoid of the by-product feature and 
which delivers only one product--kwhr 
as electric energy—-still wastes, as low- 
grade heat in cooling water of the con 
denser system, approximately 50 per 
cent of the heat supplied in fuel 

The utilization of exhaust steam for 
process makes possible the avoidance of 
the heat loss to the cooling water. This 
is accomplished by using (1) high-pres- 
sure turbines exhausting to evaporator 
coils, which in turn deliver process steam 
at some practical lower pressure, or (2 
high-pressure turbines exhausting di 
rectly to the process headers. Either 
method avoids the Bru loss to the con 
denser cooling water 

This paper emphasizes the 
amount of 


greater 
low-heat-rate by-product 
which can be generated when turbines 
are exhausted directly to process rather 
than to evaporator coils; presents operat 
ing data for a 1400-psi plant to substan 
tiate these conclusions, and demon 
strates the satisfactory chemical treat 
ment of water for these conditions 

The great advantage of exhausting tur 
bines directly to process instead of to 
evaporator coils is the greater amount of 
low-fucl-cost power that can be pro 
duced 

The power, when using evaporators at 
a constant vapor pressure, increases as 
the differential in pressure between 


evaporator coils and process steam di 


minishes, or as the mean temperature dif 
ference across the evaporator surface 1s 
decreased. The amount of heating sur 
face necded in the evaporator coils in- 
creases as the presspre or temperature 
differential becemes less, which corre 


spondingly increases the cost of evapora- 
tors 


An Automatic Degasser for Steam Sam- 
pling in Power Plants, by H. M. Rivers, 
W. H. Trautman, Hall Laboratories, Inc., 
Pittsburgh, Pa., and G. W. Gibble, Arabian- 
American Oil Company, Ras Tanura, Saudi, 
Arabia 1949 ASME Annual Meeting 
Pe t No. 49—A-74 (in type; to be pub- 
ished in Trans. ASME). 

A new degasser has been developed 
which automatically splits a steam 
sample into two approximately 
streams of condensate, one containing all 
solid other containing 
all gascous impuritics in the original 
Heat-exchange clements are 


equal 
impurities, the 


sample 
combined in a unique way which guar 
antees that the weight ratio of one stream 
to the other will remain substantially 
through 


constant. Both 


conductivity flow cells so the degree of 


streams pass 


contamination can be measured continu 
ously by conductometric means 
The new degasser has the following 


features 


Under normal conditions 
substantially all 


removed from the solids fraction 


operating 
ionizable gases are 


Even 
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in extreme cases 95 per cent or more are 
re moved 

Because of the inherently stable ther- 
modynamic cycle employed, operation ts 
automatic and cannot be affected mate 
rially by even abnormal changes in 
boiler ope ration 

Since steam and condensate flowing to 
the cells contact 


minimum pickup of contaminants 1s as 


only stainless stecl, 
sured 

The time from 
steam into the degasser to the 
of degassed condensate out of the con 
for the 


interval entrance of 


passag 
ductivity flow cell solids frac 
tion is of the order of 1 min 
aging effect of holdup in blunting or 


The aver 


spreading out over a period of um 


momentary conductivity changes is 


avoided 
Since the lag is small, conductivity 


recorder charts made in conjunction 


with the degasser can be compared 


readily with steam flow, superheat ten 


perature, of other operating charts to 
obtain a coherent over-all picture of the 
data 

The conductivity of the gas fraction is 
measured simultancously by second 


cell 


diverted for chemical analysis 


The gas fraction can also be easily 


Sulphite and Silica in Boiler Water at 
Springdale, by L. E. Hankison, Mem 
ASME, and M. D. Baker, West Penn Power 
Company, Pittsburgh, Pa 1949 ASME 
Annual Meeting paper No. 49-——-A-75 (in 
type; to be published in Trans. ASME 


Hydrogen sulphide was first detected 

from the air 

No 

P. nn 
after 
The 

story of potassium sulph te and its cor 


Silica 


in the gases discharged 


ejector of the main condenser of 
unit at Springdale Station of West 
about 6 months 


Power Company 


the unit was placed in servic 
nection with this unit is related 
deposition on the turbine blades 
quite rapid, and after 8 months’ opera 
the 


f 
ofr 


was 


necessary to sandblast 
the blades The 


of this silica, together ith 


tion it was 


silica from search 
the source 
and th 


tions applied are also discussed 


The the 


follows 


the information found, 


/ 


conclusions of study 


1 The water circulation in the boiler 
is Satisfactory 


? 


Continuous chemical treatment 1s 


needed to obtain satisfactory boiler 


water cof ditioning with th maintenatr 


of minimum concentration { cor 
tioning chemicals 

sulphite tt 
sh yuld 


cooling col 


3 Copper will remov 
boiler-water samples. Steel 


used for sampling lines 


and discharge tubes for collecting boiler 
water samples. 

4 Sulphite determinations may be in 
error if the sample is collected at or 
above 80 F 

§ Hydrogen sulphide in the water 


MECHANICAL ENGINEERING 


stcam circulation cycle of a power-sta 
tion unit can produce severe corrosion 

6 Silica contamination of the feed- 
water system may occur because of fail- 
ure of design engineers to recognize the 
possibility of contamination by fly ash 


Coal-Handling Equipment 


Philadelphia Electric Company Adopts 
Mobile Coal-Handling Equipment, 
by E. C. Russell, Philadelphia Electric 
Company, Philadelphia, Pa 1949 ASME 
Annual Meeting paper No. 49—A-63 (in 
type; to be published in Trans. ASME 


The Philadelphia Electric Company in 
1946 began to make a complete change 
in its method of handling coal into and 
out of coal-storage piles. Coal 
piles are maintained for emergency us¢ 
only and are reclaimed only when there 
s an interruption of the regular supply 

Coal is delivered normally to all but 
the 


where it is 


stock 


stations by 


unloaded by 


on ot SIX gcncrating 


barge, coal 
tower clamshell-bucket installations. At 
barge facilitics ar 


not available and rail coal is unloaded 


the sixth station, 
into track hoppers 

These 
earth-moving machines designed 
self-propelled, 


with 


now used are 


mobile units 
heavy 
work, 


for construction 


bottom-loading, scrape four 
pneumatic They 


power to move their loads at relatively 


type 
tires have sufficient 
high speeds up 10 per cent grades and 


unload while moving, but need assist 


ance in loading 

Self-propelled units have the advantage 
of the greater speed on the longer hauls 
morc than 


tractor-drawn 


and are usually economical 
the crawler 
hauls over 600 or 800 ft on carth-moving 


However, the self-propelled units 


scrapers on 


work 
are favored even on the shorter hauls, 
for unlike most carth-moving work they 
loaded when 


are mechanically storing 


coal which theoretically is 50 per cent 
of their operation 

Self-propelled units being rubb 
vehicles the added advantage of 
being better suited for use around paved 
adily 
under their 


locatior At 


tired 


have 


vards They are also re 


the 


station 


transferred ovet road 


own power to another 
times it is advantageous to be able to 
from one station to an 


transfcr a unit 


other to assist in the movement of coal 


Storing and Reclaiming Coal With Earth- 
Moving Equipment at the Oswego 
Steam Station, by J. Norton Ewart, Buf 
falo Niagara Electric Corporation, Bu ‘ 
N. ¥ 1949 ASME Annual Meeting paper 
No. 49-—A-98 (mimeographed 


Earth-moving equipment at 


wego Steam Station of the Central New 
York Power Corporation has handled 
in excess of 3 billion ton-feet of coal dur 
ing its first operation 
Coal is stored in a single pile 100 ft 
high’ with no danger of spontaneous 
combustion. The paper describes the 
operation of bulldozer carry-all units and 
pre scents operating and maintenance Costs 

The coal-handling system of the Os 
one and lends 


nine years of 


wego Station is a simp! 
itself readily to expansion of the station 


Steam Power 


Selection of Steam Conditions for No. 4 
Unit—Riverside Generating Station, 
by R. C. Dannette!, Mem. ASME, and G. S. 
Harris, Mem. ASME, Consolidated Gas 
Electric Light and Power Company of 
Baltimore, Baltimore, Md 1949 ASME 
Annual Meeting ay No. 49—A-62 (in 
type; to be published in Trans. ASME 

the Consoli 

and 


In the summer of 1948 
dated Electric Light 
Company of Baltimore ordered a 75,000 
3600-rpm, straight-con- 
densing unit for No. 4 
Unit in its Riverside Generating Station 
This selection was made after considera- 
tion of units both for straight-condens 


Gas Power 
kw capability 
installation as 


ing and reheat cycles and was based upon 
judgment that the nonrcheat unit should 
be more economical in total dollar costs 
to the the 
unit 
The 
heater 
high-temperatur 
The use of 5 


company during the life of 


1onrcheat unit has a single super 


minimum of 


and 


and a 
piping 
1050 F presents no 


and control 
valves 


serious 


COMPARAT\VE COSTS AND HEAT RATES ] 
4 UNIT RIVERSIOE 
650 PSIG. 9OOF - DaTUM 
250 PSIG, 950/950F 
1450 PSIG. 1000/1000 F 
75.000 Kw 1450 PSIG. jOSOF 


{ ~ ¢o 
PLANT COST 
PER wiLOWATT 
APABILITY 


ANNUAL COST 
T 
wea’ rare 


° 
OWN AND OPERATE 
WET SENDOUT BASIS 


aa 


COMPARATIVE 


COSTS @ND HEAT RATES NO. 4 


UNIT Ri VERSIDE 
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This 


less 


plane 


mainte 


metallurgical problems 
should therefore require 
nance than a reheat unit 

In comparison with reheat units, the 
1450-psig, 1050 F straight-condensing 
unit should be simpler to install and oper- 
ate; with less controls should be more re- 
liable and available; should be more 
adaptable during system disturbances and 
for frequency regulation; and, con 
sidering maintenance and probably light 
load operation, should be more cconomi 
cal in total dollar costs to the company 
during the life of the unit 


The Evaluation of Steam-Power-Plant 
Losses by Means of the Entropy- 
Balance Diagram, by Allen Keller, Mem 
ASME, General Electric Company, Lynn, 
Mass. 1949 ASME Annual Mecting paper 
No. 49—A-65 (in type; to be published 
in Trans. ASME 

m« thod ot 


deals with a 


evaluating the 


This paper 
isolating and 
cycle losses of a condensing steam power 
Each loss in the steam 
of entropy By 


various 


plant cycle 


causes an increas con 
sidering each of these entropy increases 
per hour"’ basis instead of a “‘per 

basis, the heat rejection to the 
condenser caused by cach individual loss 


on a 
pound’ 


can be evaluated quickly 

According to the paper the entropy- 
balance method is found to be a funda- 
mentally sound and casily applied method 
of isolating and evaluating the different 
losses in the steam cycle of a condensing 
power plant. Although a sizable amount 
of calculation work is required to make a 
complete analysis of a given installation 
any one question may be answered quit 
after a heat balance is available 
many 
heat-bal 


quickly 
Preliminary 
also may be 


estimates of losses 
prior to a 


making 


made 


ance calculation by judicious 
assumptions as to the 
volved 


The entropy-balance diagram is not a 
substitute for other methods of analysis 


mass flows in 


it is another way of looking at a prob 
lem which should be it is 
helpful and not used when other methods 


used when 


seem more straightforward to apply 


A Comparison of Costs of Reheat Ver- 
sus Nonreheat for 100-Mw Units, 
by R. P. Moore, Men ASME, Buffal 
Niagara Electric Corp., Buffalo, N. Y. 1949 
ASME Annual Meeting paper N« 19 
A-99 (mimeographed 
This paper analyzes the differences in 

various clements of a steam 

affected by 


cost of the 


electric power plant, as 


choice of the reheat or nonrcheat cycle 


applied to units of abour 100,000-kw 
capability 

The data, while presented in as general 
a form as possible, are based upon units 
of 100 mw capability in a single boiler 
single turbine arrangement with chrottlc 
steam at 1450 psig, superheated and re 
heated to 1000 F. The reheat rurbines 
are reverse-flow, single- 
shaft, tandem-compound units for 3600 
rpm with bleeding for regenerative heat 
ing. They are compared to nonrcheat 
units of arrangement except 
that the steam passes straight through 
The fuel is 
Mechanical 


double -fk yw, 


similar 


from throttle to condenser 
pulverized bituminous coal, 
dust collectors are used 


Some Factors Influencing the Economics 
of Reheat Installations, by R. W. Hart 
well and H. A. Wagner, Mem. ASME, The 
Detroit Edison Company, Detroit, Mich 
1949 ASME Annual Meeting paper No 
49-—A-100 (mimeographed 


Four plant designs were selected for 
study to provide a means for investigat- 
desirability of: (1 
systems as com 


and (2 


economic 


boiler-turbin« 


ing the 
the unit 
pared to a battery-boiler system; 
resuperheating or reheat as compared to a 
Each plant has 


nonrcheat installation 


an installed capacity of 400 mw in four 
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100-mw, tandem-compound double-flow, 
1800-rpm_ curbine-generators. Planet A, 
the bactery-boiler system, consists of five 
interconnected boilers; plant B has four 
boilers, cach connected directly to its 
own turbine; plant C has four boilers, 
one for cach curbine, which are con 
nected by a crossover; plant D is the unit 
system as for plant B, but provided with 
reheat. These plants have totally en 
closed boiler rooms and pulverized-fuel 
burning boilers equipped with unit coal 
pulverizing mills 

Special conside ration was given to the 
effect on over-all cost of Availability of 
capacity in cach of the schemes; the re 
sult .of different maintenance schedules on 
availability; and assignment of capital 
charges resulting from the difference in 
average capacity available 

The rcheat installation appears favora 
ble economically in all cases, although 
if 100 per cont capacity charges are as 


signed, and annual plant factors of 60 
per cent or lower are used, the savings in 
favor of reheat are considerably reduced 
any extra complexity in 


In this case, 


operation, possible reduction in coal 


cost, or long-time partial load operation 
at less than 75 per cent name-plate rating, 
a reheat installa 


would militate against 


oon 


Turbine-Blade Vibration 


Vibration of Marine-Turbine Blading, 
by R. W. Nolan, Newport News Ship- 
building & Dry Dock Company, Newport 
News, Va. 1949 ASME Annual Mecting 
paper No. 49—A-76 (in type; to be pub 
lished in Trans. ASME 
The purpose of this paper is to give a 

general explanation of the vibration 

phenomena encountered in turbine de 
sign Detailed methods 
omitted. The 
cantilever is expressed in terms of the ex 


have been 
behavior of a vibrating 
citing force and damping factor The 
sources of damping and excitation ar 

Impulse excitation is briefly 
considered and th 
astating effects are 
cedure of tuning low-pressure blading, to 
at the 
turbine speed, is explained in 
detail An 


natural 


discussed 
reasons for its dev 
shown The pro 
avoid resonance lower harmonics 
of th 
considerabl apparatus for 
determining th« 


blading, and another for applying both 


frequency of 


and alternating bending stresses 
described The di 


rect tensile stress in the test is plotted 


ter sile 


simultaneously, arc 


bending 
of thy 


stress 
blade 


stresses 


versus the alternating 


which shows the resistance 


to any combination of thes« 


The designed stresses for certain turbine 
' 


blades and th stresses involved in 


several blade failures have 


on this diagram for purposes of compari 


been plotted 


son 


Mechanical Design ‘and Testing of Long 
Steam-Turbine Blading, by H. M 
Owens, Jun. ASME, and W. E Trumpler, 
Jr., Jun. ASME, Westinghouse Electric Cor 
poration, Philadelptia, Pa 1949 ASME 
Annual Meeting paper No. 49—A-64 
mimeographed 

considera 


An important economical 


rion in the utilization of steam for 
power generation is the maximum length 
of blade which can rcliably be built for a 
given speed. Thermodynamic 


factors determine the optimum flow char 


turbine 
acteristics and the mechanical designet 
must then proceed blad¢ 
areas, section moduli, and lashing which 
will fulfill 
the turbine. Th 
blade design is described in this paper 
The problem of designing for centrifugal 
loads from 


to determine 


requirements of 
part ot 


liability 
mechanical 


forces, pressure aad torque 
the steam, and vibratory forces resulting 
from build-up of some part of the stcam 
forces, does not lend itself to a simple 
Stresses due 


factor of safcty analysis 
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to vibration constitute the major dif 
ficulty and are the cause of most blade 
troubles since failures occur practically 
always in fatigue 

In considering long blades, we can 
limit ourselves to those blades whose 
lowest natural frequencies are six times 
running specd or lower. In case of a 
3600-rpm machine, this would include 
blades having frequencies of 360 cps or 
This frequency has a tonal sound 
on the 


less 
of about the F above middle € 


piano 
The basic concepts and terminology, 
the problems of resonance, blade stress, 


evolution of blade design, turbine-blade 
tests, measurement of blade frequencies, 
and measurements of blade stresses arc 


disc uSsS¢ d 


Materials Handling 


The Profits of Mechanized Handling, 
by R. C. Sollenberger, Mem. ASME, Con- 
veyor Equipment Manufacturers Associa- 
tion, Washington, D. ¢ 1949 ASME Anp- 
nual Meeting paper No. 49—A-128 (mim- 
eographed). 


A discussion of the tangible and in 
tangible profits accruing to employer, 
employee, and community through th 
use of mechanized handling equipment 
is presented. Both financial and socio 
profits are pointed out and illus 


trated by case histories in a variety of 
industrics 

The history and growth of the mat 
rials-handling industry is cited as one 
of the contributory factors to the indus 
trial might of the United States and, 
conversely, the lack of adequate handling 
and transportation is blamed for th 
backwardness of the und 


ons of the world 


economic 

responsibility of the industry for 
good and respon 
sibility after 


ngineering practice, 
and for con 
improvement of and 


stressed. The need for 
1 


installation 
stant equipm nt 
methods are 
industry and the genera 


educating all l 
f mechanized 


public on th ssentiality 
handling to che 
to all matcrials-handling engi 


national strength is a 
challeng 


necrs 


Material-Handling Economies in Pulp 
and Paper Mills, by Richard Steele Ma 
Kenzie, Union Bag and Paper Corporation, 
New York, N. Y 1949 ASME Annual 
a paper No. 49—A-129 (mimeo- 
graphed 

industry the materials to be 

all the way from the trees 


In this 
handled rang 
which are cut down and removed from 


the woods, to the logs which are sent 
in to the mill woodyard and into the 
chippers, the chips which are sent to the 
pulp mill, the fibrous pulp in the pulp 
mill, the pulp in water suspension as it 
goes to the paper machines, the paper or 
paperboard as it comes off the paper 
machines in huge jumbo rolls, smaller 
rolls for shipment as finished material or 
for transferring to the converting facto- 
ries adjacent, the rolls as they are handled 
on to the converting machines, the bags 
or boxes as they come off the converting 
machines (including printing in many 
plants), the warchousing or shipping of 
the finished bags or boxes cither in tied 
bundles, sacks, or wrapped bundles 
In addition, there is the handling of fuel, 
chemicals, waste, etc 

In the northern where the 
trees are large, mechanization has becn 
quite well developed There, heavy 
tractors, bulldozers, cranes, power saws, 
and many specialized types of carriers 
are being utilized 

In the southern woods mechanization 
touched. The 
the trees are smaller, 


wo »ds 


has hardly been reason 
is quite apparent 
the terrain is flatter, the ground is apt 
to be soft and wet, preventing the use of 
heavy Furthermore, until 


recent years, labor costs were so low in 


equipment 
these areas that it was hard to justify 
mechanization from the economic stand- 
point 

The trend will continue in the direc 
tion of a greater use of mechanical means 
of handling large heavy rolls of paper 
and board. Such 
veyers, cranes, roll-grabs in conjunction 


means are floor con- 


with overhead cranes, delevators, dropa- 
lators, etc 

One of the greatest forward steps in the 
handling and storing of semifinished and 
finished products has been the use of 
skids originally, and later, pallets. The 
use of pallets with lift trucks will cor- 
tinue to accelerate in the converting 
plants and warchouses 

However the large-scale use of pallets 
in the distribution ficld awaits the de 
velopment of a cheap expendable ship 
ping pallet. To date, the cost of such 
is too high, but it 
worked down as more attention is given 
Other than cost, the most 
present limitation is that the 
small customer is not particularly 
interested in pallets because he has 
neither the volume, layout, nor equip 
ment to warrant them, or he is just not 
The full development 
of the cheap practical expendable pallet 
will be the greatest single means of 
interesting this segment of the industrial 


will somehow be 


to 1 


serious 


interested as yet. 


and commercial world in matcrial-han 
dling improvements 
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Mechanized Aluminum Job-Shop 
Foundry, by C. H. DeLamarer, Aluminum 
Company of America, Bridgeport, Conn 
1949 ASME Annual Mceting paper No 
49—A-130 (mimeographed). 


Alcoa's modernized foundry at Bridge- 
port, Conn., has incorporated efficient 
matcrials handling along with flexibility 
in their large-scale jobbing-type opera- 
tions. This foundry regularly handles 
200 to 300 pattern changes monthly— 
occasionally as many as 1000—and is 
designed to ptoduce both sand and per- 
manent-mold aluminum-alloy castings 
that range from a few ounces to several 
hundred pounds 

The most interesting mechanical fea- 
ture of the plant is its conveyer system 
which efficiently handles the flow of 
materials between the different depart- 
ments which are located in four main 
buildings having nearly 380,000 sq ft 
of floor space. Considering materials 
handling as a whole, the plant actually 
employs several different conveyer sys 
tems. These include mold conveyer 
trains in the sand foundry; an overhead 
monorail system for handling molten 
metal; overhead and underground belt 
conveyers for transporting molding sand; 
and an claborate power and free con- 
veyer system for moving cores, castings 
and scrap 

This last-named 
unique in application t » the foundry ine us 
try, has a total length of more than 2'/; 
miles. It is particularly well adapted 
to a plant of this type where materials 


system, which is 


must be transferred to different floors of 
the buildings and where one depart- 
ment feeds into two other departments, 
or vice versa 

Three different types of conveyer car- 
employed. For transporting 
equipped w“ ith 
castings are 
Hopper 


riers are 
cores a rack-type carrier 
wheels is used Rough 
handled in a box-type carrier 
carricts are used to transport return scrap 
from the rough trim department to the 
melting room, and are equipped witt 
drop bottoms for easy unloading 

It was found that material handling 
resulted in improved working conditions, 
improved production schedules, and im 
proved flexibility of operation 


Engineering the Belt Conveyer Installa- 
tion, by Harold Von Thaden, Hewirrt 
Robins Inc., New York, N f 1949 
ASME Annual Meeting paper No. 49— 
A-136 (mimeogr aphed 


The 
over fifty years old, is one of the main 
forces of progress behind the construc- 


belt-conveyer industry, a little 


tion, mining, manufacturing, and trans- 


portation ficlds. In sales volume, it 
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has grown to an estimated $200,000,000 a 
year 

Belt conveyers have spanned rivers, 
cunneled through mountains, and 
reached out under the sea. They have 
been used to undermine buildings need 
ing foundation repairs. 

As long as 25 years ago, a large coal 
company at Brownsville, Pa., replaced an 
underground railroad of more than §'/; 
miles with a belt-conveyer system. To- 
day this system regularly delivers up- 
ward of 1800 tons of coal an hour from 
the work facings, through a mountain 
to waiting barges on the Monongahela 
River A installation—going 
into operation this year near Morgan- 
W. Va.—is remarkable for its 
single conveyer with 10,900-fr centers 

Conveyer installations in many other 


similar 


crown, 


mines have helped make possible the 
fact that today, with a quarter of a mil- 
lion fewer miners than in 1920; we can 
dig $1,000,000 more tons of coal a year 

Conveyerized shore installations also 
have materially aided the shipper in 
keeping down his bulk-cargo-handling 
costs 

In one instance, a system of movable 
gantries on the dock that suspend ele- 
vators feeding to belt conveyers has so 
drastically cut down the turn-around 
time of a ship transporting sugar, that 
three round made in the 
time formerly required to make two 

Many examples of conveying systems 
now in use are described in the paper 
Also discussed are some ideas and 
installations which reflect the thinking 
of the five leading conveyer manufactur- 


trips can be 


new 


ers 


Gas-Turbine Power 


A Pyrometer for Measuring Total Tem- 
peratures in Low Density Gas Streams, 
by E. P. Walsh, Jun. ASME, J. R. Haram, 
Jun. ASME, Westinghouse Electric Cor- 
poration, Lester, Pa., and Sidney Allen, 
Armstrong Siddeley Motors Lrd., Coven- 
try, Englar 1. 1949 ASME Annual Meeting 
paper No. 49—A-66 (mimeographed 


A design of suction pyrometer is pre 
sented in which sonic gas velocity is 
maintained over the thermocouple ele- 
ment at all operating conditions, thus 
maximum rate of heat 

thermocouple from the 


insuring the 

transfer to the 
gas, and enabling a simple correction for 
impact error to be applied to the indicated 
reading in order to derive the total tem 
perature of the gas stream. The rapid 
rate of response to temperature chang 
obtained with this pyrometer is a funda 
control mech 
1s the 


mental necessity in any 
anism in whict 


operating criterion 


gas tempecratur 


SONIC 


The paper deals with the reasons for 
the increase in error in gas temperature 
measurement under these conditions, de- 
scribes the development of a suction py- 
rometer in which sonic velocity is main- 
tained over the thermocouple element, 
and presents calibration data and service 
performance of this pyrometer 

In general, the design of the sonic py 
rometer described is capable of a high or 
der of accuracy of temperature measure 
ment coupled witha rapid rate of response 
These features are evident over a wide 
range of gas densities, tests having been 
made at the Armstrong Siddeley Works 
at pressures varying from about 100 psi 
abs down to 2 psi abs. So far, only 
laboratory versions of this type of py 
rometer have been constructed Much 
smaller sizes of instrument are contem 
plated to mect the need for a small py 
rometer, having a rapid response rate, 
which exists in gas-turbine engines where 
a measure d temperature operate s the con 
For this 
may 


trol mechanism for the engine 
application a slow response rate 
cause hunting and consequent overheat 
ing of the engine. The likelihood of this 
happening would be greater as the operat 
ing altitudeof the engine is increased 
The mechanical reliability and the 
thermoelectric stability of the pyrometer 
design presented in this paper have 
proved to be very good Somic suction 
pyrometers have been used for as long as 
1§0 hr without any mechanical problems 
whatsoever. The 
rometer after 150 hr of 
been checked and found to be unchanged 
In laboratory tests it has been possible 
the sonic suction pyrometers in 
wire ther 


accuracy of the py 
operation has 


to use 


any way that ordinary bar 


SUCTION PYROMETER 


mocouples can be used. They have been 
used singly for simple temperature trav 
erses, in gangs for traverses of annular 
passages, and on oscillating multi-in 
strument rigs for obtaining average tem- 
peratures in annular passages 

In general, the need for vacuum lines 
to the pyrometer has not been a serious 
disadvantage in laboratory testing, and 
the relatively high cost of these py 
rometers has been justified by the good ac 
curacy and durability obtained 


Metals for Gas Turbines, by Norman L. 
Mochel, Westinghouse Electric Corpora- 
tion, Lester, Pa. 1949 ASME Annual Meet- 
ing paper No, 49—-A-85 (mimeographed). 


The author reviews the present metals 
situation for long-life gas turbines. He 
points out the need for developing and 
evaluating materials from the long-life 
viewpoint, rather than trying to satisfy 
the needs from short-time data. He dis 
use of metals for the ‘hor’ 
The construction of 


cusses the 
parts of gas turbines 
gas-turbine rotors is especially covered 
There is the suggestion. that available 
alloy fields have been fairly well covered, 
and that improvement of existing alloys 
rather than the appearance of many new 
alloys may be the next stage of develop 
ment 

Materials for gas 
grouped into two general classes 


turbines can be 


1 The high-temperature metals neces- 
sary for a comparatively few hot parts, 
such as the combustion liners, the hor 
casings and ducts, high-temperature 
bolts, the rotor of the gas turbine, and 
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the turbine blades or buckets Thes¢ 
arc thoroughly discussed in the paper 

2 All chose other materials for com 
pressors, gears, auxiliaries, heat ex 
changers, etc., that probably are availa 
ble in sufficient development for our 


present needs 


In high-temperature alloy devecloy 
ment, in so far as the 1200-1500 F level is 
concerned, it appears that the various 
fields have been fairly well ex 
plored. Improvements in this tempera 
ture range are more apt to be made by 
influence of 


alloy 


studying the structure, the 
heat-treatment, and of hot and cold work 
ing, than by further alloy variations and 
additions 

Much time, effort 
been expended to develop alloys that 
load-carrying 


and moncy have 
worth-while 
temperature, 
fields 
cobalt-bas« 


might have 


higher such as 
Many 


Iron 


ability at 
1600/1750 } alloy 
been explored nickel 
alloys, with roughly up to 20 per cent ot 
of chromium, and with additions 


have 


mor 
up to 7 per cent of molybdenum, to 6 per 
cent of tungsten, to 4 per cent of colum 
All sorts of com 
binations of iron, nickel, 
cobalt, tungsten, molybdenum, and ti 
tanium have be 
rays of hope still exist 


bium have been tried 


chromium 
n covered Some tew 
Burt ther 
conviction 
Of course ther 


appears 


to be a growing that w 


are just about through 
chromium 


are still to be fully explored 


base alloys, titantum-base alloys, molyb 


denum-bas alloys and tungsten-bas 


alloys 


Wood Technology 


Finishing by Spray Process, 
Lammuinat The DeVilbiss (¢ 
lo, Ohi 1949 ASME Ant 
paper 49-—A-67 


W ood 
mime 


treatment of the subject, wood 


finishing by spray Process, ts ¢ ywnfined t 
wood as used in the production of furni 
ture in modernly equipped plants doing 
work on production lines and following 
through the various stages from start to 
finish 

Wood-finishing Operations in a furnt 
ture plant start with the selection and 
acment of the solid or veneer woods t 
d. Prop 


per kiln drying is an esset 


ial before delivery is made to the cabinet 


shop If veneered 


or woodworking 
wood is us d then the ven r shop must 
exercise €are in laying and pressing th 
veneer to assure no glue ts pr ssed through 
the grain or allowed to be deposited on 
ot the ver 


manufacture has kept pac« 


le face reered panels 


Furniture 


with the progress made in production 
methods as used in many high-produc 
tion industries and consequently, coday 
many furniture manufacturers are con 
veyerized to handle their articles from the 
woodworking departments through fin 
ishing and to the shipping dock. In many 
plants overhead conveyers with sus 
pended pallets serve as assembly lines in 
the woodworking or cabinet depart 
carrying the article until it is 
finished. After complete assembly and 
the preparatory finishing has been thor 
oughly accomplished, the article, in 
white, is conveyed to the finishing room 
where the various finishing operations 


ments, 


start in logical sequence 

Transparent finishes retain the natural 
as walnut, ma 
and 


beauty of such woods 

zebrawood, 
In considering the step-by-step 
following coatings and 
Bleach stain 


coat, 


hogany, primavera, 


maple 
procedure, the 
operations are covered 
filler, 


stain, lacquer stain 


wash coat sealer glazing 


and clear finishing 


coat 

Pigmented lacquers and enamels are 
generally applicd to the less gxpensive 
woods such as poplar, fir, spruce, etc. No 
attempt 1s made to select unusual grain 
the finish applied com 


patterns 
Articles 


sing 
pletely hides such patterns 
like kitchen cabinets, breakfast, garden, 
nursery, and some bedroom furniture ar 
finished in these opaque materials. Pre 
finishing preparation calls for the same 
careful sanding operation as on natural 
furniture The 
$ an important factor in 


finished smoothness of 
wood 
of the final finish 


finishes may 


the bas 
the quality 
Pigmented be carried 


through practically the same finishing 


transparent finishes 


yperations of the 
such as rubbing and decorating by an 
tiquing or glazing 

equipment, 


and material control are als« 


Finishing Operation of 


quipment, 
covered in the paper 


Portable Pumpers and Hose for Forest 
Fire Fighting, by |. M. Flounders, Jun 
ASME, B. F. Goodrich Company, Akron, 
Yhio, and R. B Men ASME 
Hale Fire Pump Company, Conshohocken 
Pa 1949 ASME Annual Meeting paper 
No. 49--A-112 (mimeographed 


Sargent, 


This paper is a résumé of work which 


has been done to date on portable pump 
by the joint Society of 


ers and fire hose 


American Foresters American Society of 
Mechanical Engineers Forest Protection 
The of this com 


ncourage and to assist in the 


Committee purpose 
mittee is toc 
development of all types of forest pro 


tection and fire-fighting equipment and 
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the eventual development of standards of 
performance and quality. Radio, ground- 
breaking equipment, air-borne equip 
ment from packaged food to water 
bombs, spark arresters and wetting 
agents are some of the many other prob- 
lems under consideration by this joint 
committee 

Desirable characteristics of a portable. 
pumper are high pumping performance; 
low weight; reliability, running, and 
starting; ruggedness; and ease of opera 
tion 

The authors discuss test procedure and 
standard test forms for evaluating pet 
formance of portable pumping units. A 
performance fatio Criterion 1s 
New developments in hose for 
described and 


weight 
used 
forest service use arc 


evaluated 


Finishing Fine Furniture and Reproduc- 
tions, by Ralph Keller, W. & J. Sloane 
Ridgefield, N. | 1949 ASME Annual Meet 


ing paper No. 49—A-1 13 (mimeographed 


Before it is possible to obtain a fine 
finish on a high-grade piece of furniture it 
is of utmost importance that the proper 
veneers and lumber be carefully selected 
so that they will be appropriate for the 
design and period intended in the finished 
product 

Second, it is absolutely essential that 
the veneers and lumber be properly sea 
kiln-dried. The plywood 
should have a sound clear core, free from 
It should be 


soned and 
stresses and other defects 
properly seasoned to avoid sunken joints 
because it is practically impossible for a 
defects in th 
that th 


finisher to remedy thes« 
finished article 
veneers and lumber have been properly 
seasoned, it must be properly constructed 
and the drawers must be hand-fitted to 
The furniture must be 


Assuming 


close tolerances 
hand-sanded prior to the finishing opera 
tions 
Three 
scribed in the paper: (1 
reproductions, (2) the 
and 


finishing procedures are de 
The finishing of 
fine mahogany 
finishing of bleached fine furniture, 
3) the finishing of fine reproductiens 


that require painting and decorating 


Late Developments in Finishing Mate- 
rials for Wood Products, by Milton A 
Kindig, Manager, The Sherwin-Williams 
Company, Newark, N. J 1949 ASME 
Annual Meeting paper No. 49—A-114 
mimeographed 


The latest and most promising develop 
ment in the finishing of wood furniture is 
the inclination of the more progressive 


producers to clevate sharply the level of 
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finish quality. More and more, the ap- 
praisal of quality is coming to include 
careful judgment of durability factors 
There have been during 
the past year lacquer sealers and top 
coats which fall into the general category 
which used to be designated as ‘‘roy 
but which can be produced as 
per gallon 


available 


alty,”’ 
a considerably 
figure 

They differ from typical lacquers pri 
marily in the fact that they have a slight 
amber cast which, rathet than being a 
disadvantage, in many actually 
lends to the appearance of fullness 


lower 


cascs 


Prior to the war the use of heat-con 
verting varnish top coats had started ina 
small way. Since the war, that type of 
product has enjoyed increasing acceptanc 
and has shown itself to advantage in pro 
viding high build in one coat, outstand 
ing toughness, great resistance to solvents 
and chemicals, and considerable improve 
ment in check resistance. In general, it 
can be said that a good heat-converting 
varnish has most of the advantages of 
either ordinary varnish or lacquer, with 
very few of their disadvantages 

Recognizing the necessity for addi 
tional capital investment in most Cases to 
lverting 


prepare for the use of heat~< 


varnishes, the finishes industry ts finding 
means to climinate forced drying by pro 
viding a similar product which accom 
its drying chemical r 


of a catalyst rather than 


plishes action 
through the use 
application of heat 

The catalyzed varnish is beginning to 


isag 


get th xpericnce of widespr ad 


and the results indicate a worth-whil 
future 


For 


variabic 


the television industry, because of 
operating temperatures, lacquer 
finishing have be 


which may or may not utiliz 


systems n developed 
synthetic 
which do hav markably 


sealer, but 


better resistance to hot and cold checking 
than finishes of the past 

The 
notab 
offers 


toughness and adhesion 


television lacquer system, whil 


for its check resistance, likewrs« 


much from the standpoint of 


The use of hot-application lacquers and 
high-solids cold-application lacquers are 
finding a greater place in the furnitur 
plant, providing good film quality with 
a reduced number of finishing opera 
tions 

A new product which has possibili 
ties of most widespread application is 
the latest refinement of synthetic 
sealer 

Building materials such as resin-sealed 
J prim 


plywood, resin-sealed doors, doot 


ers, and wood sealer toxic were also 


briefly described 


Improved Nails, Their Driving Resist- 
ance, Withdrawal Resistance, and 
Lateral Load-Carrying Capacity, 
by Prof. E. George Stern, Mem. ASME, 
Virginia Polytechnic Institute, Blacksburg, 
Va. 1949 ASME Annual Meeting paper N« 
49—A-115 (mimeographed ). 


Approximately 3600 tests 
formed on the driving resistance, 
drawal resistance, lateral load-carrying 
capacity, withdrawal, and deformation 
of 2, 2'/s, 3, 34/2, and 4-in-long plain- 
shank, spirally grooved, and annularly 


were per 
with 


grooved nails in southern yellow 
white oak, and beech, in order to make 
available comparative test and design in 


pine ’ 


formation on these nails 

Data on nail properties, as influenced 
by nail type, size, point, shank pilot 
steel composition, heat-treatment, ¢ 
ment coating, wood species, wood den 
sity, and annual rings of the wood are 
presented to help in determining the type 
of nail most suitable for specific applica 
tions 


Some of the findings are as follows 


1 With relatively small increases in 
driving resistance of nails, large 


can be expected in both withdrawal re 


increascs 


sistance and latera! load-carrying ca 
pacity 
2 Spirally 


nails offer larger withdrawal resistanc 


and annularly grooved 


and lateral load-carrying capacity than 
plain-shank nails Annularly grooved 


low-carbon-steel nails offer a larger with 


Production 


The Manufacture of Panels for Mount- 
ing Apparatus Used in Communica- 
tions Equipment, by A. S. Muessen, 
Western Electric Company, Inc., Kearny, 
N. J 1949 ASME Annual Meeting paper 
N 49-—A-119 mimeographed 
This paper describes the methods 

pa} 

which have been developed for manu 

facturing small lots of differing mounting 

plates economically by reducing set-up 
and machining time 
Four types of mounting plates are in 


The flat 


ranged for mounting a singl 


general us narrow type ar 


row of ap 
paratus; the channel-type plates also ar 
ranged for mounting a single row of af 
paratus; flat panels similar to the flat 
narrow plates, except that they are mad« 
to various mount two ofr 


widths and 


more rows of apparatus; and flanged 


panels 
Each group of plates presents its own 

I 
rally, the 


problems. Gen apparatus is 


used interchangeably on all types of 
plates and the same openings must be 
provided in all of the different 


modified 


types 


Certain openings, have been 
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drawal resistance than spirally grooved 
low-carbon-steel nails, while the with 
drawal resistance of spirally and annu 
larly grooved hardened high-carbon 
steel nails is approximately the same 

3 Both under withdrawal and lateral 
load, plain-shank and spirally or annu 
larly grooved nails have similar rigidity 
within their design ranges, and thus cause 
similar stiffness of nailed joints. 

4 Under constant rate of withdrawal, 
plain-shank nails retain, within given 
limits, a slowly decreasing holding ca 
pacity somewhat below the ultimate hold- 
ing capacity; spirally grooved nails con- 
tinue to increase their holding capacity, 
although at a decreased rate of increase, 
after the ‘‘initial ultimate withdrawal 
resistance’ has been reached; annularly 
grooved nails reach a_ considerably 
greater ultimate withdrawal resistance at 
a larger withdrawal than plain-shank 
and spirally grooved nails, while this 
withdrawal resistance decreases at a 
similar rate to that of increase up to the 
ultimate 

§ Cement-coating results in considera 
bly increased withdrawal resistance of 
plain-shank nails immediately after driv 
ing into low-density southern ycllow 
pine and in almost negligible increase in 
withdrawal resistance for high-density 
cement-coating docs 
resistance or 


However, 
withdrawal 


be ch 
not 
lateral load-carrying capacity of spirally 


increase 
or annularly grooved nails 


‘ngineering 


standardized, where possible, to 
most economical method of 


The use of a punch and dic 


ind 
permit the 

manutacture 
for perforating an opening complete in 
one stroke of the press is preferred over 
any other method and every effort is mad¢ 
to design openings of such size and shapx 
as will lend themselves to this method 
In order to keep the number of tools re 
quired to a minimum, efforts are also 
made to design the 
modate as many different pieces of ap 


openings to accom 


paratus as possible 

The tooling and methods and some of 
the results of enginecring development 
work carried on over a period of years are 
described. Ina shop which normally em 
ploys about 100 operating people these 
facilicies methods reduced 
skilled layout and machine set-up effort by 
a good many thousands of hours a year 
The replacement of hand bench work 
with machine and tool controlled opera 
tions has also resulted in substantial im 


and have 


provement in over-all product quality 
Many of the methods described have been 
extended to products other than mount 
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ing plates including steel framework and 
shect-metal casing production 


A Study of Cutting-Face Pinishes and 
Treatments on Twist-Drill Perform- 
ance, by Charles E. Bierwirth, General 
Motors Conpaetien, Flint, Mich. 1949 AS- 
ME Annual Mecting paper No. 49——A-120 
(mimeographed ) 


This study was undertaken to deter 
mine the effect which different cutting 
face finishes and treatments have upon 
cwist-drill performance. The purpose of 
this study was to obtain knowledge from 
actual production tests and to record and 
analyze this information. Thus the in- 
formation obtained in these tests offers 
guidance in solving future tooling prob- 
lems at Buick Motor Division where the 
surface condition of the cutting face of a 
cwist drill may be involved 

The method of approach to this prob 
lem began with a study of all available 
drills, surface 

and 
Preliminary 


information on twist 
treatments, surface finishes, 
surface-finish measurement 

study then led to the selection of two pro- 
duction drilling operations; one on a 
cast-iron intake manifold with a 
diam hole, and the other on a forged 
stecring knuckle ”/,.-in-diam 
hol Both of the operations provided 
close control of speed and feed and sup 
plied an accurate count of the number of 
Care was taken in both 


also 


1/ vein 


with a 


pieces machined 
cases to maintain the metallurgical as 
pects of the material within the defined 
limits 

The drills used in this test were of two 
different types of stecl; T-1 (tungsten 
and M-2 (molybdenum). On cach of the 
two types of steel eight surface finishes 
and treatments wergtested 

A record was kept of cach drill’s di 
mensions, the amount removed per grind, 
the number of machined per 
grind, and the reason for the drill failure 


pieces 


A few of the conclusions reached as a 


result of this study are as follows 


1 In drilling cast iron, drills made of 
T-1 steel had a performance 112 per cent 
better than drills made of M-2 stecl 

2 For drilling a steel forging, drills 
made of M-2 stecl had a performance 43 
per cent better than drills made of T-1] 
steel 

3 In reconditioning the drills used on 
cast iron, the M-2 steel drills had 15.5 
per cent more stock removed than T-1 
steel drills 

4 In reconditioning the drills used on 
the stcel forging, the M-2 steel drills had 
25 per cent more stock removed than T-1 
steel drills 


Correlation of Plastic Deformation Dur- 
ing Metai Cutting With Tensile 
Properties of the Work Material, 
by Prof. J. T. Lapsley, Jr., Prof. R. C 
Grassi, Mem. ASME, and Prof. E. G. Thom- 
sen, University of California, Berkeley 
Calif. 1949 ASME Anoual Mecting paper 
No. 49—A-121 (mimeographed 


An experimental correlation of plastic 
deformation occurring during metal cut 
ting with the plastic deformation in ten 
sion of the work material is given. An 
analysis permitting comparison of these 
two states of strain is presented 

Orthogonal cutting of scamless-steel 
tubing was employed for feeds of 0.0025 
to 0.0085 in. per revolution and positive 
rake angles of 25to 45deg. Deformation 
and forces of cutting were obtained from 
chip measurement and from a tool dyna 
mometer employing resistance strain 
gages 


rR 
la 
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The results of the investigation show 
that metal-cutting data can be correlated 
with tension data for orthogonal cutting 
and the test conditions employed; the 
tension propertics of a material may offer 
a useful index of cutting performance; 
the work done by shear deformation cal 
culated from metal-cutting data results in 
larger values than that determined from 
the tension test for equivalent states of 
deformation; and further application of 
the plasticity theory should yield infor 
mation which could give a more basic 
understanding of metal cutting 


The Quality-Control  Indicator—An 
Automatic Version of Statistical Con 
trol Charts That Pays Off in Reduced 
Rejects, by R. C. Miles, General Electric 
Company, Erie, Pa. 1949 ASME Annua 
Meeting paper No. 49—A-122 


graphed 


nimeo 


A new device, the quality-control in 


dicator, which automatically performs 
the principal functions of control charts 


for per cent defective is described and dis 
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cussed. ‘‘Quality’’ is indicated continu- 
ously by a meter. If the meter needle is 
in the green portion of the scale, a normal 
percentage of rejects is present; if the 
needle moves into the red portion of the 
scale a new or unusual trouble is indicated 
and corrective action is called for 

The quality-control indicator has two 
basic parts: the totalizer, which counts 
the number of inspected parts or produc- 
tion, and the characteristic analyzer, 
which counts the number of rejects for 
one quality characteristic and relates 
that number to the upper control limit 
for the production at that time as indi- 
cated by the totalizer. The counting is 
accomplished by means of solenoid- 
operated rotary stepping relays. The 
totalizer solenoid is impulsed by closing 
a set of contacts each time a unit is in- 
spected. The characteristic analyzer 
solenoid is impulsed by closing another 
set of contacts cach time a reject is found 

The counting operation of the step 
ping relays is boch mechanical and clec 
trical. A numbered dial attached to the 
shaft of the relay shows the count of 
units inspected through an escutcheon on 
the front panel of the totalizer; che 
count of rejects is shown by a similar ar 
rangement on cach charecteristic an 
alyzer 

Once the 
teristic analyzers are inst 
with the necessary equipment to feed in 
units produced and rejects found, the con 
trol of quality is greatly simplified 


totalizer units and charac- 
lled, together 


Each characteristic analyzer is set to 
operate at the quality level which ap 
plies and the quality-control indicator 
becomes the watchdog over quality 
Each quality meter shows continuously 
the quality story for that characteristic 
Normally, there would be no need for in 
vestigation as long as the needle is to the 
left of mid-scale in the green area. Should 
a needle move into the red portion, an 
immediate investigation is made 

It is possible also to observe relative 
quality by noting the deflection of the 
needles A needle which is far to the 
left end of the scale indicates very good 
which is shifting 


quality; a needle 
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toward mid-scale indicates a possible 
epidemic of trouble, and of course the 
farther the needle moves into the red the 
worse the trouble is 

Experience to date with the quality 


control indicator has shown that in vir- 
tually all cases of an out-of-control indi- 
cation, the cause was found at chat time 
and corrective action was taken im- 
mediately 


Automatic Data Analyzer 


A Description of an Automatic Data 
Analyzing Machine, by Bernard S. Ben- 
son, Douglas Aircraft Company, Inc., 
Santa Monica, Calif. 1949 ASME Annual 
ae paper No. 49—A-109 (mimeo- 
graphed ) 

During recent years, great advances 
have been made in collecting and record- 
ing data relating to physical phenomena 
A wealth of information is steadily ac 
cumulating in many fields, notably acro- 
nautics where wind-tunnel tests, airplane 
and missile flights are producing vast 
quantities of experimental data. The 
significance of much of the information 
is often hidden, as the records are usually 
in code, scrambled and uncalibrated, in 
a form most unsuitable for the recording 
equipment. This is particularly truce 
where a radio link connects the instru- 
ments to the recorder. The task of de- 
ciphering such records, applying the 
necessary computations, and presenting 
the results in a graphic form suitable for 
direct reference, or in electrical-impulse 
form suitable for assimilation into auto- 
matic computers, is extremely laborious 
In the past, much of the recorded ma- 
terial has been left unused, or has not been 
made available in time to be of direct 
valuc. In short, work in the field of daca 
reduction has not kept abreast of develop 
ments in data collection 

The Douglas Aircraft Company, there- 
fore, has created a versatile new machine 
which automatically reads, counts, sifts, 
scans, decodes, corrects, and plots mul- 
tiple quantitative instrument records 
gleaned from line pictures on film. This 
machine, which has been in successful 
operation and saved a great deal of time 
and labor, is described in the present 
paper, particularly in its application t 
It has been designed and 
of bar 


guided missiles. 
built for the automatic analysis 
graph records 

The function of an automatic analyzer 
may be broken down into two main 
parts, the first involving the assimilation 
and decoding of the data from their orig 
inal recorded form, the second the ap 
plication of routine computations. These 
latter are necessary for calibration pur- 
poses if the analyzer is required to yield a 
graphic output, and often desirable even 
if the data are merely to be fed directly 
into another automatic calculating ma 
chine for correlation with material from 
other sources 


The machine comprises essentially a 
film projector and a screen associated 
with a photoclectric cell, counting cir- 
cuits to determine the location of selected 
lines, and measuring networks to de- 
termine and record their lengths 


Management 


Control of Maintenance Cost From a 
Practical Viewpoint, by Howard Bishop, 
The Youngstown Sheet and Tube Company, 
Youngstown, Ohio. 1949 ASME Annual 
Meeting paper No. 49—A-124 (mimco- 
graphed 


A practical viewpoint of the control 
of maintenance costs is given in this 
paper. Two distinct but closely related 
activities, preventive maintenance and 
emergency repairs, are singled out 

Preventive Maintenance is a constant 
effort to prevent equipment failure, and 
maintain quality of product through 
periodic inspection, adjustment, repair, 
and overhauling of equipment 

Emergency repair is the repair or ad- 
justment of equipment after it is broken 
down or has begun to operate improperly 

The control of maintenance costs be 
gins in the engineering and purchasing of 
equipment, therefore equipment suitable 
for the work to be performed should be 
In existing installations the 
type and condition of the equipment 
should be considered 

Factors such as organization, labor 
costs, proper supervision, and adminis 


procured. 


tration of maintenance work are also im 
portant 


Industrial Engineering—The Obligation 
of Management to Control Costs— 
“How,” by D. M. Voitsberger, The S. S 
White Dental Manufacturing Co., Phila 
delphia, Pa 1949 ASME Annual Meeting 
paper No. 49--A-125 (mimcographed 


The paper points out that the ‘how 

for controlling costs are: good supervi 
sion, proper training, and placement of 
personnel, good enginecring and tooling, 
efficient purchasing of matcrials, com 
petent inspection, proper coverage by 
time study, careful planning and schedul 
ing of work so that operators are free to 
produce and are not held back by short 
ages, proper information to aid foremen 
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in laying out cheir work and distributing 
operators where they are necessary and 
in a manner to avoid being overorgan- 
ized 

Further control of costs should result 
in consistent reduction not alone in direct 
costs but in overhead costs through- 
out the entire organization. 

Control should not float with the 
current or tide through the revision of 
cost budgets in rising or falling markets 
Cost control is fighting the current con- 
stantly, making headway toward cost 
reduction despite adverse conditions 
Cost control to be effective must be 
placed in the hands of one fully author 
ized and recognized as such, to make 
decisions and recommendations together 
with complete and detailed reports to 
management. 





ASME Transactions for 
January, 1950 


HE January, 1950, issue of the 

Transactions of the ASME, which is 
in two sections, contains the following 
SECTION 1 

Solid-Type Journal Bearings in High- 
Speed Freight Service, by E. S. Pearce, 
R. J. Shoemaker, and 1. E.Cox. (48—A- 
128 

The Development of a Design of 
Smokcless Stove for Bituminous Coal, 
by B. A. Landry and R. A. Sherman 
48—-A-119) 

Corrosion-Erosion of Boiler Feed 
Pumps and Regulating Valves at Marys 
ville, Second Test Program, by J. M 
Decker, H. A. Wagner, and J. C. Marsh 
48--A-118) 

The Forces and Moments in the Leg 
During Level Walking, by B. Bresler 
and J. P. Frankel. (48—A-62) 

Report on Graphitization Studies on 
High-Temperature Welded Piping of The 
Philadelphia Electric Company, by J 
B. Abele and A. E. White. (48-~A-94) 

Development of the Hydraulic Design 
for the Grand Coulee Pumps, by Carl 
Blom. (49—SA-8) 

Heat-Conduction Errors in Tempera 
ture Measurements, by L. E. Smith 
49—S-35 

Fatigue Tests on Flanged Assemblics, 
by A. R Markl and H. H. George 
49--S-6 : 

Modern Mercury-Unit Power-Plant 
Design, by H. N. Hackett and Dwight 
Douglass. (49--S-17 


SECTION 2 


Society Records (Including Indexes to 
Publications for 1949 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


~ y “fio conductors of electricity, and to the 
Heat Transfer : sophia 


motion of electrons in metals 
. shen ical eniin = 
Heat Traansrer (Votumn 1). By Max Jakob book on the technology of heat transfer phenomenological point of view, it 
John Wiley yy . f*, would be a quite different thing from the 
N. Y., Chapn f Tipe” contiguous bodies or parts of a body 
England. 1949 best scientific book on the physics of heat ; 
eal : : which are at different temperatures 
Bibliography, xxix and 758 pp $1 transter iad 
The t 
The Introduction indicates that the 


means the exchange of heat between 


vasic law of heat conduction is in 


Reviewed by Charles E. Luck . , complete analogy to the law of electrical 
uthor regards heat transfer as being 

conduction 
Heat convection is the transportation 
and exchange oi hear, due to the mixing 


motion of different parts of a fluid. It is 


HE author's objective is ‘‘to show th ranch of science: ‘‘Heat transfer is a 
&. development of the ideas which led = rather ¢ ymplex section of scienc« the 
} 


to the present state of our knowledge in icn of heat transfer cannot be con 
the branch of science and enginecring lered a single branch of science 


yo ; governed by the laws of fluid dynamics 
alled heat transfer,"’ and in his opinior Heat transfer deals with almost all 


in combination with the law of heat 


of physics; mechanics, heat, 
Th conduct on 


‘Heat radiation is identical with light 


only a rather international y 
would cover the high lights in the path ustics, optics, and electricity 
f development, in particular the lopment and application of the 
German literature of the 25 vears before science of heat transfer are further based 
Hitler In this period the author on mathematical analysis, and it may be 


added that both physics and machematics 


radiation and belongs therefore to optics 
in its geometry as well as in its dynamics 


Speaking of heat radiation means only 
holding osition of authority in th P 


; that the main interest is focused on the 
f Standards, was him have not only served in, but have been 


(serman | ] 

influence of temperature upon tha kind 
imental and analytical greatly enriched by, the studies of heat 
; of energy transportation through a 
investigations, own t i respected 


transparent medium or the empty space 
d is subject Eng rs, dealing with heat-transfer f I . 


by other t st 


which is called radiation 
throughout the world s mainly of industry, fall into 


Following these definitions, the author 


Concerning the method presenta classes: Designers of equipment; A : 
- sets down the basic equation in integral 


m, the author bel hat bo perators of that equipment; and an 
: — wer At a form for the heat transferred hourly ir 


should serv ds of mechanical alysts who neither design nor operat : 
; SSPE, E terms of the controlling variable for each, 


} 1. el f | rin but wil yncentr yn coll ng and 
remica ind Civi ngu u who concentrate on colieccting anc ' 
; ’ y , : involving the conductivity, the “surface 


nal 1 j ‘ ] z 
inalyzing ft rds of performance tn rela 
ee pen ¢ or film coefficient’’ for transfer between a 


design, use all available basic j 
l and a solid surface in contact, and 


ples, including those of physics, 


1 


emissivity of radiation to or from a sur 
ita, and operating records, and 


face 
new relations, acceptable to the Thee three basi t next 
Cse ec DASIC allo are «xX 


developed in some detail into partial 


book and how mar lesigner, which compose the technology 
h require a differet of heat transfer Acceptability to the 


differential equations—the basic cqua 


) 


t f gquipment is the riterion of } 
: . : tion of heat conduction in chapter 2; 


nginecring heat transfer 2 


the basic equations of heat convection 

the light of the foregoing e sul in chapier 3, with the equation for flow 

mattct +s the text m a : of fluids; and che basic equation of heat 

nd classified or appraisec radiation in chapter 4, with some ¢x 

atment of the st t planations of phenomena involved, in 

divided into fi cl iding gas radiation and absorbtion 

. these equations involve certain 

market of : pend s nd an introdt n yh a properties f matter, these 

varie an tetheeees part nd in en Mtl ! nu 1 known and their significance 

pny er ‘ a mn charactet ention , ct understood. This is the subject matter 

EESATSY ' es u 7 on and 7 of part B, chapters 5, 6, and 7 In 

f the book we shall not 

1 the methods used for determin 

rical values of these propertics, 

1 the results, i.e., what 

values seem to be the most reliable, their 

order of magnitud ind how changes 

with physical conditions, as temperature 

and pressure, can be explained, whether 

and how far some ¢ properties are 
nterdependent ’ 
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sary to deal with well-known properties, 
as density, thermal expansibility, and 
specific heat, but mainly with viscosity, 
thermal conductivity, and absorptivity 
for radiation.” 

Viscosity is the subject of chapter 5, 
liquids and gases, general relations or 
theories and numerical values, including 
vapors. Chapter 6 deals with thermal 
gases, and 
and numerical 


conductivity of vapors, 
liquids, theory 


solids, 


powders, building materials, amorphous 


v alues 


porous and loose, including 


and crystalline nonmetals, refractories 
electrical insulators, metals and alloys, 
and numerical values. Emis 
absorptivity is 


nonmetallic surfaces, 


theory 
sivity discussed in 
chapter 7 metals, 
and gases 

Treatment of these physical properties 
best con 


is excellent, probably the 


veniently available and usable in engi 
neering work 

Detailed or special forms of the equa 
tions for various cases of the heat-con- 
duction process are presented in part C, 
heat conduction in simple bodies, chap 
ters 8 to 20, inclusive, in 29! pages 
about 40 per cent of the total of the book 

The 


markedly 


treatment of this subject is not 
different from what has been 
somewhat more rigorous 
matter 


available, but is 
in parts, and there is some new 
involving different solutions of the 


differential equation. On the 


general 
whole this presentation of th 


solids mainly or wholly 


subject 
»f heat transfer in 
by conduction is probably 
Isewhere, quite independent of the new 


unequaled 


matter 
Chapter 8 


and 


treats the temperatur 


pattern heat-flow rate for simpl 


geometric shapes, infinitely wide flat 


plates, long cylinders, sph res, and cubes, 


with material conductivity constant, 
and for the sphere with 
varying with temperature Marcrials 
and apparatus for measurement of con 
subject of chapter 9. A 


introduced in 


conductivity 


luctivity is th 
new condition or variable 
chapter 10 deals with the temperature 
pattern in certain geometrical shapes 
for various distributions of heat produced 
electrically, for example; by 
as in a carbon pul 


internally 
nuclear reaction, 
by chemical reaction which is to be the 
subject of volume 2; or by fluid friction 

Still another condition is introduced in 
chapter 11. This new factor is the heat 
flow across the. boundary of a fluid in 
contact with one or more faces of the 
solid in which conduction is taking 
Solution of the equation defining 
to the surface 
on the 


place 
temperature in relation 
and the heat-flow rate, 
assumption of constant-fluid-boundary 


thermal resistance 


is based 


author says 


or as th 


constant surface coefficient.’" As chis 


constancy condition rarcly exists in 
engineering practice, the 
equation is correspondingly 


The forms of solids for which 


value of the 
solution 
limited 
equations are set up include rods of uni- 
form section, with axial heat flow froma 
heat source of connecting two sources, 
and plane and cylindrical surfaces with 
fins of various forms, and with pins or 
spines 

In chapter 10, the case of internal 
heat sources and negligible hear losses 
dealt in chapter 11, heat 
losses were considered, but sources were 
“In 
chapter 12, some cases will be tr 
heat sources and 
be included This part seems 


was with; 
excluded,’* the author explains 
ated 
where both leakage 
are 
to be mainly of interest 
ductivity measurement apparatus 
Unsteady-state heat-transfer relations 
chapter 13. “‘The 
time which 


proc esscs 18 


in certain con 


are introduced in 
temperature in 
heat-conduction 


change of 
occurs in 
to be determined from Equation 12 of 
chapter 2. The solution of this dif- 
ferential equation for various geometrical 
and boundary conditions 
has alwavs been a favor 
ite ficld of activity for mathematicians 
since the days of Fourier 
serics and methods are still the main tools 
for the treatment of unsteady-state prob 
lems of heat conductior Here, only 
the simplest forms of these problems will 
be dealrt these in a 
simplified may 
mathematically minded readers 
ver, these simplified treatments are 
likely to shock most responsible enginecrs 


configuration 
mathematical 


Fourier's 


even 


that 


with, and 
mannet shock 


How 


The shapes considered are 


sudd¢ n 


in industry 
the usual ones, subjected to a 


if body surface temperature, and 


change 
also to a sudden change of 


latter involving a fluid 


nvironment 


temperature, the 


boundary conductanc surface cocfh 


that is unknown, and therefore 


purpo cs Of 


answer can be 


cient’ 
assumed to be constant for 
solution. Of course the 


no more accurate than the guess as to th« 
boundary conduction valu 

The effect of variations of temperature 
of the body surface or of its fluid environ 
ment is first considered in chapter 14 
the conditions for the earth in relation 
to the sun, and for certain parts of some 
machines, and furnace regencrators, for 
iT pk cases will 
plat 
temperature, 


example Again only 
be dealt 


periodic changes of surfac 


with,’’—a flat with 
one or both, or of the surrounding fluid 
infinitely thick, or of finite 

For each case the 
temperature pattern 
alternate heat storag 


medium, 
thickness 


give the 


equations 
and the 
and release varving 


with time 
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Chapter 15 of seven pages deals with 
some complex casvs of heat conduction, 
and chapter 16 of nine pages ts mainly 

devoted to the determination of the 
diffusivity’’ trom the equations of chap 
ters 13 to 15 relating diffusivity to other 
variables. Chapter 17 supplements the 
“straight solutions of the differential 
equations of heat coaduction’’ which 
would be of interest to few engineers 

“Except for the simplest geometric 
shapes and boundary conditions the an 
alytical solution of the differential equa 
tion of heat conduction is a most cumber 
some if not impossible job. Approxi 
mate solutions may be obtained by ou- 
merical, graphical, or experimental meth 
ods.” ( hapters 18 to 20 are devoted to 
these methods 

For engineers dealing with problems 
of this class, this is probably the best 
collection of practical methods, but it is 
to be noted that problems of this class 
are of interest to a smaller fraction of 
engineers in industrial practice than other 
problems not yet discussed 

The remainder of the book—Parts D 
and Ea literature on 
thermal 
fluid boundaries, 
thermal conductance of fluid boundaries, 


survey of the 
resistance of 
radiation; 


conductance or 
including 
the reciprocal of which ts resistance 
under any operating condition; 
ating heat-transfer equipment, designated 


oper 


by the author as the surface coefficient, 
film coefficient, or just cocfhcient, of 
heat transfer—is a matter of primary in 
terest to all engineers dealing with in 
dustrial heat-transfer problems. To such 
engineers the subject matter of these last 
275 pages would appeal more strongly 
than the preceding 420 pages, but of 
course the mode of treatment would exert 
a controlling influence. The book treat 
ment is primarily of scientific or an 
alytical character, rather than chat of 
professional enginecring practice, but it is 
and scholarly. The 
resistance of a fluid boundary across 
which heat is being transferred in any 


decidedly sound 


two or all possible modes where conduct 
ances are additive, and the cotal resist 
ance, from onc fluid as a source to an- 
other one as a receiver, is the sum of all 
resistances in scries, probably the most 
common and important engineering con 
dition, isnot conside re d 

The author divides his treatment into 
two parts, one for the boundary of a fluid 
flowing past a solid surface while gaining 
or losing sensible heat and changing 
temperature accordingly, and the other 
in which there is a change of phase at the 
surface with latent heat gained or lost 
without change of fluid temperature as 
in boiling or condensation. The two 


may occur together, a mixture of gases 





170 


and vapors gaining or losing vapor, 
evaporation rather than boiling, a mass 
exchange 
Part D of the book, heat convection 
without change of phase or constitution, 
chapters 21 to 27, inclusive, is a review 
of equations for hourly sensible-heat 
transfer across the boundary of a flowing 
fluid changing temperature according to 
its specific heat. There is some theoriz- 
ing, and philosophic interpretation of 
phenomena, secking a basis for develop- 
ment of rational equations for the bound 
ary conductance as a function controlling 
variables for certain specified conditions 
of operation or of geometry. In chapter 
21, laminar and turbulent flow are identi- 
fied and free convection is distinguished 
from forced after which 
mean velocity, temperature of the flow 
ing fluid, and temperature difference be- 
tween two flowing fluids are expressed in 
differential equation form 
Straight solutions of the differential 
equations have been found in only 
a few cases and under certain 
simplifications of the considered prob 
lems. However, by employing the ptin- 
ciple of similarity to these equations, a 
multitude of important results and much 
insight into the complex mechanisms of 
convection processes have been ob- 
tained. The greater part of the chapter 
dealing with convection will be devoted 


convection, 


only 


to this principle and to that procedure 
of its application which is known as 
dimensional analysis.”’ 


Development of rational 
for the fluid-boundary conductance under 
various conditions heat 
transfer is the subject matter of chapter 
22. The conditions considered include 
convection, forced 
inside a 


equations 


of convection 


free and natural 
laminar and turbulent 
tube, an annulus, and parallel to a flat 
surface, at uniform surtace temperature 
or otherwise. For free and forced con- 
vection, similarity relations are ex- 
pounded and applied to the derivation of 
equations by the differential method and 
the dimensional method, involving di- 
mensionless functions of variables, in 
chapter 23, the similarity being between 
different cases of heat transfer. Simi- 
larity between different cases of heat 
transfer having becn deale with, the 

“similarity relations 
between different components of the 
convection process, -based on 
proportionality between the velocity and 
temperature ficld near a heat-exchanging 
surface. Reynolds made it clear that 
such proportionality should include the 
effect of both molecular diffusion and me- 
chanical mixing.’ This is the subject 
matter of chapter 24. 

A critical review 


flow 


author discusses 


of the literature re 


porting the results of correlation of 
experimental determinations of convec- 
tion heat-transfer fluid boundary conduct- 
ance, as equations or graphs of rational 
form with empiric constants, is given for 
free convection in chapter 25, and for 
forced convection in chapter 26, for cer- 
tain geometrical and operational condi- 
tions. These may be used as the basis 
for working formulas by conversion from 
the dimensional number form, to fluid 
boundary conductance form with numeri- 
cal values proper to the enginecring 
system of units including Fahrenheit 
temperatures instead of the Centigrade 
used by the author 

“As previously demonstrated, the 
distributions of velocity and temperature 
in a thin boundary layer on the surface 
re decisive for heat transfer by convec- 
tion. In order to measure these dis- 
tributions, some instruments such as 
thermocouples may be placed inside the 
boundary film, but will disturb the dis- 
tributions more or less. Optical methods 
are free from this handicap."’ This is 
the opening statement of chapter 27, 
which ends part E of the book, on con- 
vection heat transfer without change of 
phase and without radiation across the 
fluid boundary 

Convection transfer with change of 
phase at the fluid boundary, but still 
without radiation, is the topic of part E, 
heat convection including change of 
phase, chapters 28, 29, and 30. This 
topic is introduced by a discussion of 
mass transfer proportional to vapor 
pressure or concentration differences 
due to evaporation, condensation at the 
boundary, with latent-heat equivalents, 
in relation to heat transfer proportion 
to temperature differences, in chapter 
28. Here basic differential equations 
are set up; also some special forms for 
condensation of water vapor from an 
air-vapor mixture, and evaporation from 
a liquid surface into a gas stream at the 
same or different temperatures. A few 
experimental results are reported for 
vapor-gas mixtures. 

The physical phenomena of boiling a 
liquid are discussed in considerable de 
tail in chapter 29, even though this 
“continued one-way migration of mole- 
cules into the space of the gascous phase 
is not strictly in accordance with the 
conditions of thermodynamic equilib- 
rium,’ and it is unusual to consider 
boiling as a convective process. The 
results of some experimental measure- 
nents are given in the form of equations 
between variables for boiling at atmos- 
pheric or other pressure for certain 
physical conditions, where bubbles rise 
These variables do 
of the 


freely by buoyancy. 


not include rate of circulation 
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boiling liquid past the heated surface 
which is the source of heat with forcible 
removal of bubbles. This is followed by 
a statement on the more complicated 
nuclear boiling in vertical tubes where 
“the fluid changes in composition, 
density, and velocity. No wonder, 
therefore, that our knowledge of the 
process of boiling in tubes is rather 
poor."’ It may be noted that this boiling 
condition exists in all modern water 
tube power boilers, and designers know 
quite a lot about it. 

In the preceding chapter the author 
considered the difference between nucle- 
ate boiling or ebullition, and film boiling 
of liquid absorption in the spheroidal 
state, and he introduces chapter 30 by 
saying, ‘Corresponding to nucleate and 
film boiling, two modes of condensing 
are known, called dropwise condensa- 
tion and film condensation.”’....‘*In the 
following analysis, condensation of steam 
is preferably dealt with, and a former 
presentation of the subject by Jakob 
has been extensively used’’ (MECHANICAL 
EnGIngERING, vol. 58, November, 1936, 
page 729). The difference is primarily a 
matter of wetting or nonwetting of the 
surface, thus forming films or drops 
While for certain limited conditions a 
general rational form of equation between 
variables is set up, actual working condi 
tion of geometry, size, condensate kind, 
and noncondensable additives remain to 
be treated empirically through test and 
regular operating data in service. 

At the end of the text is found the 
statement that the main 
volume II (in preparation) 
part F, heat radiation in 
simple configuration; and 
selected field of application 

With the preceding summary of the 
contents of this book, it seems necessary 
in the interest of prospective readers at 
least to point out what is not in the 
book, and that would be considered of 
value to designing and operating engi- 
neers in the ficld of heat transfer. These 
omissions may be considered as con- 
sisting of two broad classes, not only 
omitted, but ignored. 

The first of these is working equations 
of rational form with empirical con- 
stants for the boundary resistance of any 
fluid under any of the circumstances that 
may exist in full-scale commercial heat- 
transfer apparatus of all sorts, sometimes 
classified as heat exchangers, and the 
over-all resistance between the higher- 
temperature source of heat and the 
lower-temperature receiver. This in- 
cludes all sorts of gas, liquid, vapor, and 
solid heaters and coolers, vapor con- 
densers, and liquid evaporation 

The second omission is the basic equa 


subjects of 
will be 
spaces of 
part G, 
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tion, with corresponding working equa 
tion of rational form for the heat ab- 
sorbed by the surroundings of any com- 
bustion chamber, the exit-gas tempera- 
ture, and the heat remaining as sensible 


heat of exit gases, for any fuels in every 
sort of fucl-fired equipment, including 
industrial furnaces, boilers, stills, and 
the like; also internal-combustion en- 
gines and gas turbines. 
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Apptiep ExperiMen” Psycuotocy: Human 
Factors in Engineering Design By A 
Chapanis, W. R er, and C. T. Morgan 
John Wiley and Sons, Inc., New York, 
N. Y., Chapman and Hall, Lred., Lond 
England, 1949. Cloth, $%/4 X 9 in., 
illus., 13 tables, Bibliography, 

434 pp., $4.50 


Reviewep sy Tugzoporse F. Hatca® 
8 team 

fairs of the mind and, in popular 
understanding, has little to do with the 
physical sciences. Certainly, among en 
gineers there is no general recognition 
of the practical bearing which psycholog- 
upon engineering 
Human requirements in relation 


s concerned with af- 


ical factors have 
design 
to machines an 
generally systematized and translated 
into enginecring terms for equal consid- 
physical requirements in 
design This volume is 
especially and 
therefore, because it demonstrates that 
there is a branch of applied psychology 
may be properly termed ‘‘engi- 
necring psychology That is to 
man’s psychological, as well as physi- 


| structures have not been 


eration wit! 
procedures 


interesting significant, 


which 
say, 


ological, capabilities and limitations can 
be described and related to physical 
factors in the design in terms which the 
ngineer will find directly applicable to 
engineer 


the solution of many practical 


ing problems. Engineering psychology 
is only in its beginning stage and, neces- 
sarily, the material presented here covers 
only a small fraction of the many and 
varied human problems which exist in 
‘ngineering design The pattern of 
and experi- 


for illustration and 


however, the 


mental data chosen 
, 

to aid in developing the significance of 

ring psychology, are well 

No engineer can shun the book 

into 


covectage, 


engine 
sclected 
for fear that he will be 
field 


venturing 


a strangc¢ unrelated to enginecr- 
ing 

On the contrary, he will find direct 
and practical treatment of many familiar 
Jesign problems. One good 
of the engincering approach is the fact 
that most of the 196 illustrations in the 
book are in the form of graphs showing 


quantftative relationships between hu 


indication 


? Professor of Industrial Health Engineer 
ing, School of Public Health, University of 
Pittsburgh, Pittsburgh, Pa. Mem. ASME 


man capacities and responses and varia 


tion in basic design factors 

There are three primary chapters in 
the book entitled: ‘‘How We See,"’ 
How We Hear,”’ and ‘‘How We Make 
fovements.”" In each the subject is 


’ 
v 


treated in a Manner common to ecngi- 


neering. It is interesting to discover, 
for example, the extent to which vision 
j 


visual requirements can be de- 


scribed in physical terms, equations, 
and graphs 

The principles which are developed in 
each of these basic sections are applied 
in the following chapters to the con- 
siderations of practical design problems, 
as, for example, in the design of instru- 
ment dials and other visual displays, in 
communication and signaling systems, 


the design of controls for human use, 


Modern Arms 


Monsen Arms AnD Frees Men: A Discussion 
of the Role of Science in Preserving De- 
mocracy By Vanonevar Bush. Simon and 
Schuster, New York, N. Y., 1949. Cloth 
5'/s & 8'/, in., 274 p., $3 50 Also avail- 
able pamphlet ted 8'/2 X 11 in., $1 


Reviewep sy Wirtu1aM D. Cooiipas’ 


N the words of the author, this is ‘A 

book on science and democracy and 
war and their relations to cach other 

No one is better fitted than Dr. Bush 
to tell of the work of the scientists during 
the 
factors which made possible their 


last war and to assess the various 
out 
standing contributions 

With his training and expericnc 
his close personal contacts, during the 
war, with the heads of our government 


of our military establishment, he is 


and 


and 
also uniquely qualified to discuss this 
subject, as he does from a broad philo 
sophical point of view 

From the 
which, as 


extensive 

Director of 
Research 
came under his active purview, he selects 
a few and tells a thrilling story of the 
indispensable role these developments 


list of projects, 
the Office of 
Development, 


Scientific and 


played in helping the armed forces to 


win tc war 


Laboratory, 


mpany, 


+ Director Emeritus, Resear 


The Knolls 


Schenectady 


Qseneral 


N.Y 
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and in the arrangement of work. Be- 
cause of the acute human problems which 
were presented during the war in the 
design of airplanes, much of the illus- 
trative material which is presented comes 
from the extensive researches in that 
ficld. There is no difficulry, however, 
in visualizing the many industrial perob- 
lems to which the rules of design also 
apply. Machine designers, production 
engineers, and time-and-motion special 
ists will find the material especially in 
teresting and useful 

Two carly chapters are devoted to 
elementary statistics which will be help 
ful to the reader who is not familiar 
with statistical procedures and their 
application to scientific inquiries and 
analysis of data, To complete the vol 
ume, the last two chapters are devoted 
to fatigue and to other important physi 
ological factors in the working environ 
ment, including temperature and humid 
ity, air pressure, speed and acceleration, 
vibration, light, and color. These, 
are treated in a systematic and quantita 


too, 


tive Manner 

This volume is a valuable contribution 
to the literature in the important and 
growing field of human engineering 


and Free Men 


Among these projects, he deals with 
radar and radar jamming, with radio 
navigation, proximity fuses, rockets, 
antisubmarine devices, and the atomic 
bomb. He also refers to various medical 
advances made during the war, which 
saved and will continue to save lives 

He not only deals with these subjects 
as referred to the past war, but gives an 
appraisal of their probable value in a 
future war, and extends this appraisal to 
radiological and biological warfare 
While recognizing the horror connected 
with the use of these last agencies, even 
here he comes out with reasonable op 
timism 

The story well illustrates the impor 
tance of having had the research cffort of 
so wide a range, as this yielded a varicty 
of acw from which the most 
suitable were chosen as needed, to meet 
the rapidly and unpredictably changing 
conditions imposed by the enemy. 
testifies cloquently to 
the which 
connection with 
developments, many of which 
largely dependent for their effectiveness 
on the element of surprise 

Most of the scientific developments of 
the war fall in the category of applied 
rather than basic science—-the sort of 
activity constituting the major part of 


devices 


the 
was 
these 
were 


It also 
importance of secrecy 


maintained in 
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the work of industrial research labora 
torics 
American industrial research has been 
built up around the idea of close co-opera 
tion, and this can be achieved only in an 
atmosphere of mutual trust. In such an 
atmosphere, cach worker receives help 
from his associates and so produces mor 
The presence 
member in 


than he otherwise could 
of a single untrustworthy 
such a group, like an infectious diseas« 
spreads its contaminating influenc« Ef 
fective Co-operation in research calls not 
only for mutual trust, but also for free 
dom to think and to criticize. It is 
rendered impossible by regimentation 

W ur to being free 


and to 


so accustomed 


trusting one another, that we 


don't realize what a blessing it is and 


what an clement of strength it gives us 


In stressing this as much as he docs 


Dr. Bush puts his finger on our greatest 


advantage over those living in constant 


fear and working under strict regimenta 


tion 
For creative work, he stresses the im 
portance of youth, a thesis which, to th 


knowledge of the reviewer, has beet 


studies 


strongly supported by 


that 


past 


which have shown most of our 


at inventions have been made by th 
vy yvoung 
liscussing our educational system, 
Dr. Bush urges, for che future, that more 
special effort be given to the training of 
the unusually gifted youth 


es that, in spite of the 


[he reviewer s« 
teaching of history, it is casy for us to 
forget that democracy or any other form 
ronment needs constant effort for 
read of the d 


of gov 
its preservation. We 
of past civilizations and may sc¢ 
time 


4 lin 


the ruins testifving to their on 


witnessed what 


has happened ir 


and we hav 
in our lifetime, 
Europe and Asia, bur still we are pron 


ro think chat no such thing could happen 


grcatness, 


own 


her 

Dr. Bush is optimistic concerning our 
futur He is, however, not complacent, 
and gives us no sleeping potion Hy 
stresses not only the strengths but also 
the weaknesses of democracy, and indi 
cates broadly how, by purposeful action 


aknesses can be overcom 


sur W 
He sees in the 


great contrasting philosophics of life 
} 


j 


world of to-day, two 


On the one side he sees those who 
is to 


all chere 
s 1c he 


liewe that science teaches 


know or feel On che 
faith that life has 


other 


sees those who have 
follow science 


| " 
; in 


meaning, who would 
where appli s, but reach beys 


n 
ne 


aspiration 
The reviewer finds himself so much in 
sympathy with the book that he can 


nly praise it 


t and recommend it to all, 


both as an illuminating story of the indis- 
pensable role of science in the last and in 
possible future wars, and for the author's 
general philosophical poing of view 

By his magnificent work during the 
war in mobilizing our scientific research 
efforr and guiding it to spectacular suc 


MECHANICAL ENGINEERING 


cess, Dr Bush has placed our nation 
under a great debt of gratitude, to which 
he has now added in no small measure by 
writing this book, which should be 
compulsory reading for everyone in 
terested in our national defense and the 


continuation of our way of life 


Materials Testing With X Ray 


MareaitacerirunG Mir RONTGENSTRAHLEN 
By Richard Glocker Springer-Verlag, Ber 
lin, Géttingen, Heidelberg, Germany, 
Third editior Cloth, 6 X 9'/, 1 

Bibliography, VIII and 440 


Reviewepd py Joan T. Norton‘ 


A! L those interesiced in the uses of x 
rays for the study of materials will 
| edition of this well 


w m tn new 


known and highly regarded book by 
Professor Glocker It 
larged and has the same high quality of 
printing and paper which is the hallmark 


While the 


general plan as 


is somewhat cn 


of Springer publications new 


dition follows the sam 
has been 


and 


arlicr Ones, a new section 


on noncrystalline matcrials 
There are descriptions and illus 


nt which has 


w equipm 
leveloped in recent years 
Of particular interest is the section on 
Stresses in 


th x-ray Measurement of! 


metals which has been considerably cx 
panded and constitutes what is probably 
this 


tment of important 


best tre 


t now availabk 


tr, Deparement 
isetes Institute of 


An important section of the book is a 
classification and description of the types 
of crystal structure. In chis 
tion Professor Glocker uses a method of 
yf his own rather than that used 


classifica 


nocation « 
Scrukturberichr, 
generally accepted by 

field of crystal structure che 


which is now 


workers in the 


in the 


world over 


Another worth mentioning is 
the question of units in 
length and lattice 
The author states that 


10~* cm 


point 
which x-ray 
constants are 


1000 


way 
xpressed 
X units l angstrom unit 
In 1946 an international convention fixed 
the relation between the X unit and rhe 
truc angstrom unit in such a way that 
1000 XU 1.00202 
shows 


angstrom units 


Examination that the author 
as been consistent in expressing valucs 

units or KX units throughout the 
wok, alchough they are called angstrom 
and if the reader keeps 


no confusion should result 


units this i 


mind 
This book covers in 
all of the 


an excellent and 


important 


methods and techniques and is 


authoritative way 


x-ray 
heartily to be recommended as an im 


beginner 


work to the 





ASME 


Interpretations 
HE Boiler Code Committ mects 
monthly for the purpose of consider 
the Boiler 
information on 
Code con 
Committee Secretary 
th St... New York 18 


1g communications relative t 
Anvone desiring 


of th may 


Committce in 
follows All 
n form before 


IS as 
writt 
for consideration 


nr t r} Secr 


Dy ¢t ecretary of 


» all members of the 
nterpretation, in the 


then prepared by the 


BOILER CODE 


Committee and is passed upon 3 
lar meeting 

This interpretation is submitted to the 
Board on Codes and 
thorized by the Council of The American 


Standards, as au 
Society of Mechanical Engineers, for 


»proval, which it is issued to 


a} after 
the inquirer and published in Mecuani 
cat ENGINEERING 

Following is a record of the interpreta 
tions of this Committce formulated at the 
meeting of November 4, 1949, and ap- 
proved by the Council under the date of 
December 15, 1949 


Case No. 1056 (Reoper 


1056 which was annulled on 


Case No 
October 29, 1948, and published in Mz 
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CHANICAL ENGINEERING, January, 1948, 
reinstated. This Case 
covers fabrication of Par. U-69 vessels 
with a maximum thickness of 0.58 
inch from flanged stecl of 
specified chemical and physical require- 


has now. been 


quality 


Case No. 1106 


Inquiry. Will unfired pressure vessels 


tabricated by fusion welding under the 
requirements of Paragraphs U-69 and 
U-70 meet the intent of the Code if the 
base metal is copper nickel alloy con- 
forming to Specification SB-171? 

Reply: It is the opinion of the Com 
mittee that copper nickel alloy conform 
ing to Specification SB-171 may be used 
for the construction of unfired pressure 
welding under the 
general requirements of Paragraphs U-69 
and U-70 
either paragraph, the welding require 
ments of Paragraph U-69 and Section IX 
of the Code shall apply except that 


vessels by fusion 


For vessels constructed under 


] One qualification test weld shall 
be made on the minimum thickness and 
one on the maximum thickness of mat 
rial that will be used in construction 

2) The clongation as determined by 
: free bend test shall be not less than 


Stress relieving is not required 


The rules of Par. U-20 shall be applied 
Table U 


working stresses multiplied by 


by using 3 values for allowable 


4 For Par. U-69 construction 80% 


joint efficiency 
4 For Par. U-70 construction, th« 
joint efficiency shall be 
dividing the SE values given in 
70a) and U-70(b) by 11,00 


computed by 
Pars 


No. 1107 


Inquiry: Is it permissible to stress 
Code 
lower than 
under Par. | 


In support of the rt 


vessels it 
1100 F as 
76(C )? 


relieve temperatures 


now required 
asons for this in 
juiry, attention js directed to Case No 
896 by which heat-treatment for clad 
materials is referred to the stress-relicf 
required for the place 
There is evidence chat 
the rate of carbide precipitation in cer 
tain chrome nickel 
rapidly in the sensitizing range; at 1100 
F and higher it may be at a maximum 
Heat-treatment at temperatures 
for longer periods is understood t 


treatment base 


under Par. U-76 


alloys increases 


lower 
have 
been used and found equally satisfactory 
yne such indication being a permissiv« 
heating at 1000 F for at least three hours 


of thickness on forge welding 


87(b 


per inch 
under Par. I 


Reply: “It is the opinion of the Com 
mittee that when it is impracticable to 
stress-fclieve at a temperature of 1100 F, 
it is permissible to carry out this opera 
tion at lower temperatures for longer 
periods of time in accordance with the 
following schedule 


Holding time, 


Metal temperature 
hr per inch of thickness 


deg F 


temperatures h 
holding time shall be determined by 
straight-line interpolation. The mini 
mum temperature for stress-relicf given 
above shall be the actual minimum tem 
perature of any part of the plate mate 
rial of the 
determined by thermocouples attached 


For intermediate 


shell or head of a vessel as 


to the vess« 


Case No 


1108 


Inquiry: May annealed alpha alumi 
num bronze alloy plate and sheet with 
com 


the following range of chemical 


position 


Copper, per « 
Aluminum 
lron, per 
Other 


and the following minimum physical 


properties in the annealed condition 


str 
at 0.5%) clong. under load 
longation im iu 


1 conforming to ASTM B-169-48T 
Alloy D, be used in the construction of 
unfired pressure vessels under th 
sions of Par. U-68 and U-69 of the Code? 

Reply Annealed aluminum 
bronze alloy, of composition as me ted 
above, and conforming to ASTM B-159 
48T Alloy D, may 
struction of unfired 

ler Pars. U-68 and U-69 of the 


unacr 
with the following limitations 


provi 


alpha 


con 


! 


SScis 


be used in th 
pressure V 
Code 


Corrosion Resistance 


a) It is expected that 


alpha aluminum bronze covered by thes« 
used to 101d 


However, the 


rules will be corrosive 


liquids and gascs sclec 
tion of this alloy as being suitable in a 
specific application shall be the responsi 
biliry of the user 

b) The 


letermination of corrosion 


cover d by thes 
ended 


appropriate 


"Wl 
allowances $ not 


rules It is recomn that users 


assure themselves by tests, 


or otherwise, that the alloy is suitabk 


for the service intended 
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(¢) Where service data are oot avail- 
able, the procedure of Par. U-11(b) should 
he followed 


Design 


a The maximum allowable design 


stresses shall be as follows 


TABLE 1 


Allow able 
working 
stress 


Allowable 
stress for 
Temp ° bolts 
Subzero to 
150 I 7,000 pst 
I 4t s 
16, 6cx psi 
1/4t.s 
14,800 psi 
8 creep 
11,500 psi 
9.8 creep 
8,000 psi 


5 creep 


used for 
fluids, 


will be 


corrosive 


b Since this alloy 
handling or storing 
care should be exercised to see that the 


design considers corrosion problems 


All cre 


tack may occur should be filled or s 


accelerated local at 
aled 
These crevices usu 
backing 


lap joints and riveted joints 


vices wher« 


by fusion welding 


ally are found behind Strips 


The outer fibers in the weld metal 


tests shall have a 


be nd 


longatior 


20> minimum 
This value is-also the mini 
all-weld metal 


noted in Par 


mum requirement for the 
fension-test specimen as 
U-68(e ) of the Code 

4) No low temperature impact tests 
are required for this material or for any 
deposited weld metal, if the composition 
is within the range of composition of the 
weld 
metal does not meet this requirement 
weld meta] shall be 

with the 


specifications. If the deposited 


impact tests of th 
made. in accordance 
ments of Par, U-142 
men bends without fracture it shall be 
met the 


require 
If the impact speci 
considered to have requir 
ments 


¢) Stress relieving is not required 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


i IS the policy of the Boiler Code 
Committee to receive and consider as 
promptly as possible any desired revisions 
of th 
tions for revisions or modifications that 
are approved by the Committe 
recommended for addenda to the Code, 
to be included later in the proper plac 


rules and its Codes. Any sugges 


will b 
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The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the Code They are 
published herewith with corresponding 
paragraph numbers to identify their loca 
tion in the various sections of the Code 
and are submitted for criticism and ap- 
proval from any one interested therein 

It is to be not -d that a proposed revi 
sion of the Code should not be considered 
final uncil formally adopted by the Coun 
cil of the Society and issued as pink 
colored addenda sheets. Added words 
are printed in sMact caprtats; words to 
be d l “ted ne losed in brac kets f ] 
Communications st 
the Secretary of the 
mitt 29 West 39th Se 
N. Y., in order that they 
sented to the Committee for 
tior 


uld be addressed to 
Boil r Code Com 
New York 18, 
may be pr 

j 


considactfa 


Par. P-300 


lows 


sc last paragraph as fol 


Parts of boi h as superheater, water 


well, or econ izer headers, OR ANY CON- 
STRUCTION INVOLVING ONLY WELDING AS 
covered by Par. P-112(a) (1) to (5 
may be fabricated by a manufacturer in pos 
session of the pressure piping symbol stamp, 
stamped and reported on a Manufac- 


, inclusive, 


and s 


turers’ Partial Data 


Report Form (Form P-4 
as called for in Par ) 


P 54 


Par. U-142(a Delete Par. t 
and substitute t 


¢ following 


STORAGE VESSELS THAT NORMALLY OPERATE AT 


ATMOSPHERIC 1 RATURES BUT TEMPORARILY 


MAY BE SUBJECT TO TEMPERATURES LOWER THAN 


20 F MAY BE ONSTRUCTED WITHOUT THE 


REQUIREMENT FOR IMPACT TESTING PROVIDED 


iAT THB PRESSURB IN THE VESSEI 


rt TION OF TEMPERATURE OF THE 


THAT If 18 NOT IN Excess OF 10°, OF 


PRESSURE AT A TEMPERATURE OF 


h THAT THE VESSEL HAS BEEN DESI 


AND CONSTRUCTED TO MINIMIZB LOCALIZED STRESS 


CONCENTRATION AND TO AVOID NOTCH BPPRCTS; 


(< THAT THE VESSEL OPERATES UNDER NO 


CONSIDERABLE STRESS DUE TO CAUSES OTHER 


THAN INTERNAL OR EBXETERNAL PRESSURE 
¢ 1946 edition of the 


Add the fol 


Par. U 


fired Pressure Vessel Code 


19% c) of tt 


toormote 


Ir 18 RECOONIZED THAT HIGH LOCALIZE! 


SECONDARY BENDING STRESSES MAY EXIST 


VESSELS DESIGNED AND FABRICATED IN ACCOR 


ANCE WITH THESS RULES IN SO PAR AS PRACTI 


CAL, DEMION RULES POR DETAILS HAVI BEEN 


WRITTEN TO HOLI ; HM STRESSES AT A SAPE 


LEVEL CONSISTENT TH BXPRRIBNCE 
Par. H-5iCe) of che Low Pre 
Boiler Code—Revi 

lows 
Relief valves for 
tested AT FULL Capacity at 3 pst OVER THE SET 


¢ the third sent 


t-water boilers shall be 


PRESSURE 


Par. H-24(b) of the Low Pressure Heating 
Boiler Code—Revise as follows 

H-24(b) For unflanged heads in welded 
botlers operating at not over 15 lb steam or 30 
Ib water, staying is not required if the Greatest 
DISTANCE MEASURED ALONG A RADIAL LINE FROM 
A FULLY 

EXCBED 


THE INNER® SURFACE OF A SHELL TO 


SUPPORTED LINE OR POINT DOSS NOT 
1.25p. For such boilers buile with heads set 
inside of the shell plates so the distance fron 
the end of che shell to the outside face of the 
head is at least 3 times the shell chickness 
quired if che GREATEST DISTANCE 
1.5p 


THIS PARAGRAPH A 


staying Is not rec 


MBASURED AS ABOVE DOES NOT EXCEED 


POR PURPOSES OF APPLYING 


PULLY UPPORTED POINT 15 A STAY ROD OR TUBE 


PASSED THROUGH THE HEAD AND WELDED, 


SUPPICIENT AREA TO MEBT 


H-4, 


WELD IN SHEAR AT LEAST | 


HAVING REQUIRE- 


MENTS OF TABLE AND HAVING ARBA OF 


25 REQUIRED AREA OF 


STAY MEMBER \ PULL SUPPORTED LINE 18 THS 


TANGE rT TO A ROW OF ROLLED OR WELDED 


TUBES OR WELODE STAYS NOT OVER 1p APART 


BETWEE EDGES AND EXTENDING TO WITHIN lp 


OF THE SHELL AT BACH END, OR A BENT OR 
WELDEI 


tion Il 


ORNER JOINT 
f the Ce Delete Specification 
SA 

Section | of the Code Delete reference 
Specification SA the following para 


graphs 


Par. P-Xa Par. P-103 

Par. P-11 Table P-7 

Par. P-13 

Delete reference 


Section VIII of the Code 


f 
to Specification SA-27 in Table U-2 


Revise the Low Pr Boiler 
dance with the following report 


1949 


ssure Heating 
Code in a 
dated ] ine 8 


PROPOSED REVISIONS TO THE STEEL 
PLATE SECTION OF THE LOW PRESSURE 

HEATING BOILER CODI 
AND RELIEF VALVES 


SAFETY VALVES 


Par. H-43(a) Revise first sentence as fol- 


steam boiler shall have one 
valves of che spr 


saled ¢ 


RATED safety 


1 


sted and discharge 


t to exceed 15 psi 
Par. H-43 Add following new paragraphs 
d Tu® MINIMUM SIZE OF VALVE OR VALVES 
CAPACITY MARKING 
H-68 


CAPACITY IN 


SHALL BE GOVERNED BY THE 
ON THE BOILER CALLED POR IN PAR 
VALVE 


e Tue MINIMUM 


DS PER HOUR SHALL BEB DETBAMINED BY 


VIDING THE MAXIMUM BTU OUTPUT AT THE 
BOILER NOZZLE OBTAINED BY THE FIRING OF ANY 
WHICH THE UNIT IS 
MULTIPLYING THE SQUARE PERT OF 


In MANY 


FUEL, POR DESIGNED, BY 


1000 or BY 


SURFACE BY 5 CASES A 


HBATING 
RBATER RELIEVING CAPACITY OF VALVES WILL 
THAN THE MINIMUM 


HAVE TO BB PROVIDED 


SPECIFIED BY THESE RULES In EVERY CASE THE 
SHALL BE MET 


VALVE CAPACITY FOR 


REBQL IREMENTS OF (f 
f) Tue sream sarery 
SHALL BE SUCH 
BQUIPMENT INSTALLED, THE 
RISE MORE THAN § LB ABOVE 


BACH BOILER THAT WITH THE 


PUEL-BURNING 


PRESSURE CANNOT 


MeEcHANICAL ENGINEERING 


THE MAXIMUM ALLOWABLE WORKING PRESSSURB 
OF A STEAM BOLLER 
(g) Wen operatine 


CHANGED, OR 


CONDITIONS ARB 
HEATING 
CAPACITY 


ADDITIONAL BOILER 


SUBFACE IS INSTALLED THE VALVE 
SHALL. BE INCREASED, IF NECESSARY, TO MEET THE 
NEW CONDITIONS AND BE IN ACCORDANCE WITH 


f Tue 


ACCOUNT OF 


ADDITIONAL VALVES REQUIRED, ON 
MAY BB 
PROVIDED 


CHANGED CONDITIONS, 


INSTALLED ON THE OUTLET PIPING 


THERE 18 NO INTERVENING VALVE 
Par. H-44(a) Add following sentence 
THe CAPACITY OF WATER RELIEF VALVES THAT 
HAVB NOT BEEN OFFICIALLY RATED SHALL NOT BB 
DETERMINING 


TAKEN INTO CONSIDERATION IN 


THE REQUIRED RELIEVING ¢ APACITY. 


Par. H-44(c) Revise as follows 


The seats and disks or recine vatves shall 
be of material suitable to 
AND WITHSTAND THE PRELIMINARY 
No materials liable to fail 
when 


resist corrosion 


TEST PRE- 
SCRIBED IN H-45 
due to deterioration or 
subjected to any temperature not exceeding 
250 F} 275 r shall be used for any part 


vulcanization 


Par. H-44(d) Revise as follows 


No relic 
in. nor larger than [2 in.| 4'/, IN 
pipe size. The inlet opening shall have an 
inside diameter approximately equal to, of 
In NO CASB 


be smaller chan */, 
standard 


valve shall 


greater than, the seat diameter 
THROUGH ANY 


THAN '/4 IN 


SHALL THE MINIMUM OPENING 


PART OF THE VALVE BB LES DIAME 


TER OR ITS BQUIVALENT AREA 


Par. H-44 


e THe STEAM RELIEVING CAPACITY IN POUNDS 


Add following new paragraphs 


PER HOUR SHALL BE DETERMINED BY DIVIDING 


THR MAXIMUM BTU OUTPUT AT THE BOILER 


NOZZLE OBTAINED BY THE FIRING OF ANY FUBL, 
POR WHICH THE UNIT IS DESIGNED, BY 1000 oR sy 
MULTIPLYING THE sQt ARE FEET OF HEATING 
SURFACE BY 5 In MANY CASES A GREATER #8 
LIEVING CAPACITY OF VALVES WILL HAVE TO BB 
MINIMUM SPECIFIED BY 


PROVIDED THAN THE 


THESE RULES. IN EVERY CASE, THE REQUIRE 


MENTS OF (|g 
(f WHEN 


CHANGED, OR ADDITIONAL BOILER HEATING SUR- 


SHALL BE MET 

OPERATING CONDITIONS ARB 
PACE IS INSTALLED, THR VALVE CAPACITY SHALL 
BE INCREASED, IF NECESSARY, TO MEET THE NEW 
CONDITIONS AND BE IN 
Tue 


COUNT OF 


ACCORDANCE WITH (g 


ADDITIONAL VALVES REQUIRED, ON A 


CHAN(C D CONDITIONS, MAY 6 IN 
STALLED ON THE OUTLET PIPING PROVIDED THERB 
IS NO INTERVENING VALVE 

(a) Ir 


THE RELIEF VALVE OR VALVES IS LESS THAN THAT 


THE STAMPED CAPACITY IN BT ON 


REQUIRED IN SECTION (C, AND f OF THIS PARA 


GRAPH, RUPTURE DISKS OR SIMILAR PRESSURE 
RELIEF DEVICES OR STEAM SAFETY VALVES WITH 
OUT WING GUIDES ON THE PRESSURE SIDE OF THR 
DISK SHALL BB INSTALLED TO CONTROL THE PRES 
SURE NOT TO EXCBED BY MORE THAN 3 POUNDS 
ABOVE THE PRESSURE SETTING OF THE DEVICE 
WHEN RUPTURE DISKS OR SIMILAR PRESSURE RELIEF 
DEVICES OR STBaM SAFETY VALVES ARB USHD TO 


OBTAIN THE RELIEVING CAPACITY, 
THEY SHALL BE SET 15 POUNDS ABOVE THE MAXI- 


MUM WATER WORKING PRESSURE OF THE BOILER 


REQUIRED 


OR BOILERS WiTH WATER WORKING PRESSURES 
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UP TO AND INCLUDING 75 POUNDS PER 8Q. IN. 
AND 20%) ABOVE THE MAXIMUM WATER WORKING 
RESSURE OF THE BOILER OR BOILERS WITH WATER 
WORKING PRESSURES ABOVE 75 POUNDS AND UP 
TO 160 POUNDS 

Par 


H-45 Add as new paragraph 


TESTS OF VALVES THAT 


Tue 


THE 


H-45 Preiminary 


GAVE NONMBTALLIC DISKS VALVES SUB- 


POR TESTS SHALL PASS POLLOWING 


MITTED 
PRELIMINARY TESTS 


} 


1) Ser PRESSURE SHALL BE MEASURED BY A 
COLD WATBR TEST. 

2 Tus VALVES SHALL BE COOKED IN A STBAM 
SATH AT A PRESSURE OF 30 PSIG POR ONE HOUR 

(3) Tee VALVES SHALL BB COOLED wits 
WATER 

4) Te SET PRESSURE SHALL BE RB 
lr THE 


FROM 


HECKED 


WITH COLD WATER SET PRESSURE OF 


<0" -_— 
ANY VALVE VARIBS ) ¢ ITS ORIGINAL SET 


PRESSURE WHEN TESTED AS PER (1), THE VALVS 
SHALL BE RB) & TED WITHOUT FURTHER TEST 


) le THR VALVES PASS THE ABOVE PRELIMI- 


NARY TESTS THEY SHALL BE TESTED POR STEAM 


RELIEVING CAPACITY AS STATED ELSEWHERE IN 


THIS CODE 


Par. H-46 (€) Delete second sentence and 
substitute 

WHEN THE SIZE OF THE 
VALVE OR RELIEF VALVE 


BOILER RKEQUIFES A 
LARGER THAN 

VALVES 
CAPACITY 


SAFETY 
4' 2 IN 
HAVING 
BE USED 


DIAMETER, TWO OR MORE 


THE REQUIRED COMBINED 


SHALI 

Par. H-48 Make last sentence a 
paragraph H-49 
H-51 (d 


MANUFACTURER WISHES TO 


separate 


Par 


[ry A 


Add as second paragraph 

APPLY THE 
CODE SYMBOL TO PRESSURE RELIEF VALVES OR 
STEAM SAFETY VALVES OF ONE OR MORE SIZES OF A 
DESIGN SET AT ONE PRESSURE, HE SHALL SUBMIT 
SIZE OF EACH DESION 


THE 


THREE VALVES OF BACH 


SET AB ONE PRESSURE FOR TESTING AND 
APACITY OF EACH SIZE SHALL BE 90°7 
OF THE MINIMUM < THE THREB 
VALVES TESTED. FOR RELIEF VALVES WITH NON- 


DISKS, THIS METHOD OF DETERMINIVO 


STAMPED 
APACITY OF 


MET ALLI 


SELIEVING CAPACITY SHALL BE USED 


H-51 (Ce 


Par 


Correct Ka 
d 


Actual steam flow 
Theoretical steam flow 
Coefficient of discharge 
Par. H-53 
paragraph has been incorporated in H-43 and 
H-44). 


Delete whole paragraph (This 


Par. H-68 (a) 
H-43 or H-44 


Replace H-53 witt 


PROPOSED REVISIONS TO THE CAST 
IRON SECTION OF THE LOW PRESSURE 
HEATING BOILER CODE 
SAFETY VALVES AND RELIEF VALVES 
Par. H-96 Safety Valves. (a) Revise first 
sentence as follows 

a) Each steam boiler shall have one or 
more OFFICIALLY RATED safety valves of the 
spring-pop type adjusted and sealed to dis- 


charge at a pressure not co exceed 15 psi 


Par. H-96 Add as new paragraphs 
‘d) Tue MINIMUM SIZE OF VALVE OR VALVES 
CAPACITY MARKING 
ON THE BOILER CALLED POR IN PAR. H-120 

@) THe MINIMUM VALVE CAPACITY IN POUNDS 


PER DIVIDING 


SHALL SE GOVERNED BY THE 


HOUR SHALL BE DETERMINED BY 


THE MAXIMUM BTU OUTPUT AT THE BOILER 


NOZZLE OBTAINED BY THE FIRING OF ANY FUBL, 
THE 1000 
IN MANY CASES A GREATER RELIEVING CAPACITY 


TRAN 


POR WHICH UNIT 18 DESIGNED, BY 


1? VALVES WILL HAVE TO BE PROVIDED 


THE MINIMUM SPECIFIED BY THESE RULES In 
BVERY CASE THE REQUIREMENTS OF (f sHALI BE 
MET 

f) THe srsam sarery CAPACITY POR 
THE 
THE 


ABOVE 


VALVE 


EACH BOILER SHALL BE SUCH THAT WITH 


FUBL-3URNING EQUIPMENT INSTALLED, 
THAN 5 LB 


PRESSURE 


PRESSURE CANNOT RISB MORE 


THE MAXIMUM ALLOWABLE WORKING 
OF A STEAM BOILER 


g.) When 


CHANGED, OR 


OPERATING CONDITIONS ARB 


ADDITIONAL BOILER HBATING 


SURFACE 18 INSTALLED, THE VALVE CAPACITY 


SHALL BE INCRBASED, IF NBCBSSARY, TO MEET THE 


NEW CONDITIONS AND BE IN ACCORDANCE WITH 


(f Tue 


ACCOUNT 


ADDITIONAL VALVES REQUIRED, ON 


OF CHANGED CONDITIONS, MAY BE 


INSTALLED ON THE OUTLET PIPING PROVIDED 


THERE IS NO INTERVENING VALVE 


Par. H-97 Relief Valves. (a) Add follow- 
ing sentence 

THe CAPACITY OF WATER RELIB? VALVES THAT 
NOT BB 


HAVE NOT BEEN OFFICIALLY RATE!) SMALL 


TAKEN INTO CONSIDERATION IN DETERMINING 


THE RELIEVING CAPACITY 


Par. H-97 and (d 


The seats and disks or 


REQUIRED 


Revise (c as follows 
RELIEF VALVE 
shall be of material suitable to resist corrosion 
WITHSTAND THE TEST PRE- 
4-98. No materials liable to fail 
due to deterioration or vulcanization when 
subjected to any temperature not exceeding 
250 F} 275 F shall be used for any pare 

(d) No relief valve shall be smaller chan 
4 in. nor larger than [2] 4'/, in. standard 
pipe The inlet opening shall have an 
inside diameter approximately equal co, or 
greater than, the seat diameter 


AND PRELIMINARY 


SCRIBED IN 


’ 


size 


IN NO CASE 


SHALL THE MINIMUM OPENING THROUGH ANY 


PART OF THE VALVE BE LESS THAN 4 IN. DIAME 


TER 
Par 
graphs 
(e) Tu 
PER 


1K ITS BQUIVALENT 


H97 Add following new 


ARBA 


pata 


STEAM RELIEVING CAPACITY IN 


POUNDS HOUR SHALL BE DETERMINED BY 


DIVIDING THE MAXIMUM BTU OUTPUT AT THE 


BOILER NOZZLE OBTAINED BY THE FIRING OF ANY 


FUEL, THE UNIT Is 
1000 


CAPACITY OF VALVES WILL HAVE T 


POR WHICH DESIGNED, BY 
GREATER RELIEVING 
PROVIDED 


RULES 


IN MANY CASES A 
) BE 
THAN THE MINIMUM 5SPRCIFI > BY THESE 
IN EVERY CASE, THE REQUIREMENTS OF (Q) SHALL 
BE MET 

(f) Wen 


CHANGED, OR 


OPERATING CONDITIONS ARE 


ADDITIONAL BOILER HEATING 


SURFACE IS INSTALLED, THE VALVE CAPACITY 


TO MERT THE 
ACCORDANCE WITH 


SHALL BE INCREASED, IF NECESSARY, 
NEW CONDITIONS AND BE IN 


ie 4 TH& ADDITIONAL VALVES REQUIRED, ON 


ACCOUNT OF CHANGED CONDITIONS, MAY BE IN- 
STALLED ON THE OUTLET PIPING PROVIDED THERE 


IS NO INTERVENING VALVE 
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ly THE STAMPED CAPACITY IN BTU ON THB 
OR VALVES IS LES 
ano (f) or rus PaRa- 
OR SIMILAR PRESSURE 
VALVES WITH- 


(g) 
RELIKE VALVE 
REQUIRED IN SECTIONS (€ 
GRAPH, RUPTURE 
RELIEF DEVICES OR STEAM SAFETY 
OUT WING GUIDES ON THE PRESSURE SIDE OF THE 

CONTROL THE 
MORE THAN 3 
OF THE 
SIMILAR 
SAFETY 


THAN THAT 


DISKS 


DISK INSTALLED TU 


PRESSURE 


SHALL BE 
NOT TO EBXCEED BY 
POUNDS ABOVE THE PRESSURE SETTING 
pevics. Wues 

PRESSURE RELIEF 
VALVES ARE USED TO OBTAIN THE REQUIRED RE- 
LIEVING CAPACITY, THEY SHALL 84 ST 15 POUNDS 
PRES- 


RUPTURE DISKS OR 


DEVICES OR STEAM 


ABOVE THE MAXIMUM WATER WORKING 


SURE OF THE BOLLBR OR BOILERS WITH WATER 
WORKING PRESSURES UP TO AND INCLUDING 75 
POUNDS PER $Q. IN ADOVE THE MAXI- 
MUM WATER WORKING PRESSURE OF THE BOILER 


PRESSURES 


AND 20°; 


OR BOILERS WITH WATER WORKING 


ABOVE 75 POUNDS AND UP TO 160 POUNDS 


H-98 
PRELIMINARY 


Par 
H-98 
NONMETALLIC 


Add as new paragraph 


TEST PF VALVES THAT 


AVI DISK» 


THe VALVES SUBMITTE! POR TENTS SHALL PASS 


THE POLLOWINGO PRELIMINARY THSTS 


l SET 
COLD WATER TEST. 


PRESSURE SHALL BH MBASURED BY A 
THB VALVES SHALL BE COOKED IN A STEAM 
BATH AT A PRESSURE OF 30 PSIG POR ONE HOUR 

] Tue 
WATER 

4) Tue ser 
WITH COLD WATER 


VALVES SHALL Bu COOLED WITH 


PRESSURE SHALL BE RECHECKED 


Ip THE SEY PRESSURE OF ANY 


VALVE VARIES 56 FROM ITS ORIGINAL SET PRES 


SURE WHEN TESTED AS PER l THE VALVE SHALL 


BE REJECTED WITHOUT FURTHER TEST 


5 lr THE VALVES PASS THE ABOVE PRELIM! 


NARY TSHSTS THEY SHALL BE TESTED POR STREAM 


RELIBVING CAPACITY AS STATED BISEWHERE IN 


THIS CODE 


H-99 (c) Delete second sentence and 
substirute 
Wuen 
SAFETY VALVE OR RELIEF VALVE 
4' IN 


HAVING 


Par 


THE SIZE OF THE BOILER REQUIRES A 
LAROBR THAN 
MORE VALVES 


DIAMETER, TWO mm 


THE REQUIRED COMBINED CAPACITY 


SHALL BE USED 
Par. H-101 
paragraph “‘H-102 


Make last sentence a separate 


H-104 (d) 


MANUFACTURER WISHES TO 


Par Add as second paragraph 


Ip A APPLY THE 


CODE SYMBOL TO PRESSURE RELIEF VALVES OF 
STEAM SAFETY VALVES OF ONE OR MORE SIZES OF A 
DESIGN SET AT ONE PRESSURE, HE SHALL SUBMIT 
OF BACH SIZE OF 


TESTING 


VALVES BEACH UOESIGN 
SET AT ONE PRESSURE POR 
STAMPED CAPACITY OF BACH SIZE SHALL BE oF c 


OF THE MINIMUM CAPACITY OF THE THRER VALVES 


THREE 


AND THE 


Testep. FoR KELIEF VALVES WITH NON 


METALLIC DISCS, THIS METHOD OF DETERMINING 


RELIEVING CAPACITY SHALL BE USED 


Par. H-104 (e) Correct 7” Ka = 
Actual steam flow 
Theoretical steam flow 
Coefficient of discharge 
Par. H-106 Delete whole paragraph (This 
paragraph xs incorporated in H-96 and H-97) 


Par. H-120 (a) 
(a) with H-96 (a 


Replace reference to H-106 
or H-97 (a) 
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British Study of American Industry Reveals 
Great Progress Since 1921 


Cost-Consciousness, Free Exchange of Knowledge, Selling Techniques, 
and Technical Press Help to Cut Costs 


RT of ‘Simplification in Industry” production methods even with 


an educational process car 


American trade 


mMpeticors ; 3 


ried on by the 


tly prepared by a study team of 


trial leaders and based on an is and technical 


tudy of 19 American trade and pri 


ional societies and 15 representative Ameri 
ly throws the and k yst and disseminates it am 


press which secks out with cagerness and per 
m high productivity 
ng person 


4) the educational process 


information 
g@ Plants not of 
trial philos yphy who can apply it; 

nerican industry ha carried on by industrial sales staffs which aims 

when the monumenta to persuade consumers of the advantage of 


Industry,”’ pl standard sizes and products by stressing better 


1921 
Waste ir 


agement and labor a 


aced 
harg delivery r cost while discouraging 
msumer preference for special pr ducts by 


wed by the Angk imposing a higher price for special services 


, Spons« 
Productivity f ch 
peranior Admini 
American industry which mak Ir 

igh productivity and low st port which charged that a majority of the 
end American plants lac ked knowledge of cost and 
had no cost controls and therefore no adequate 


il on 
sinha Cost-Consciousness 

ation ver 
marked contrast to the 1921 Americar 
peracior 
ymin measur which can be 
by British industry to 


well-being of the United Kingdom 


promote the 
method of judging fairly or knowing how aad 
waste British 
gators in 1949 report that they were 
impressed by the enthusiasm for high produc 


timing ubject matter, and the dispatcl where was occurring investi 


ith which data greatly 


were assembled and pub 


hed, it parallels the 1921 American report 


cost displayed on every level it 


waste in industry prepared by The Federated tivity and low 
Wherever they 


g Societies (later known American industry went 


ouncil they said, they 


found persistent cagerness to 


search means tor raising output from a 


and a “highly developed ‘cost 


given 
ness’ which impelled managements 
every possible method of reducing 


They noted ‘that no saving in cost or 
t in productivity is too small to be 
Manufacturers unhesitatingly 


en after long associati 


Interchange of Knowledge 


menting on the freedom with which 
mation passes from one plant to 
We found a 


manu 


British report says, 

amongst American 
share their technical knowledge 
ss production methods with other 
whether competitors or not 
the United Kingdom Ir 
that 


facturers, 

generai i 
tion, they noted 
interchange 


American convi 
great benefit from the 
loses; that there was a disposition 
ypen the factory and to make the 
ction line an open shop tor others 
view in detail also a 


ngness to help each other in a 


176 


difficulties One company told the inves 
tigators that this practice was adopted largely 
in order to provide a stimulus to their own 


staff to keep ahead of their competitors 


Influence of Press 


The substantial ence of the technical 
and trade press in the development of high pro- 
ductivity and low cost was acknowledged in 
the report. The group noted that the Ameri 
secks eagerly and con 
h bears upor 


and that they 


can industrial press 
tinuously for information wh 
high productivity and low cost 
were aided by 


manufacturers who ‘‘are gen 


erally willing to have their work and its re 
sults fully and widely publicized 


Educating the Consumer 


While mass production made for lower cost, 


the study team wanted to know whether or 
ypposed to standardiza 
Based on their 
We believe that 


expects the 


not consumers were 
tion of sizes and products 
study they were able to state, 
the consumer appreciates and 
advantages of lower costs and greater. availa 
Behind a consumer a 

general 
to exercise persistent per 
consumer to accept products 


eptance, the 


report mM was a practice 


among sales stafi 
suasion upon 
from a sift plified range with che ac ompanying 


benefit of better delivery and 


manufacturers ¢ 


lower price 
It was a practice also “‘for 
indicate in their catalogs types of prpducts 
which can be sold ‘off the shelf 

They noted ‘‘deliberate discouragement by 


price differentials of the ‘special’ of 


Some companies ¢ mputed the price of a speci al 


order through separate and 
plete costing 
orders were actually roduce j 

1 che 
ases the price 


based on ex- 


promote 


shops’’ and that the special orders ca 
full overhead charge. In other 
addition was an arbitrary one 
and judgment To 


perience sales 


volume on a relatively narrow range of types 
retail establishments often used advertising 
pressure to promote consumer acceptance 
In answer to the charge that mass production 
g of quality, the 
to support the 


they 


study team found no eviden c 


allegation On the contrary,’ said 
we believe that quantity product on, properly 
planned and competently executed, provides 


assured and consistent quality 


Production Control and Research 


The competitive and cost-conscious climate 
f American industry, the British study notes, 
was reticctc 
devored to production planning, performance, 
In most of the plants visited 


the lengthy and detailed study 


and control 
British investigators found “‘the layout 
excellent and every detail of the process had 


was 
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been studied t 


plant and labor force with minir 


secure Maximum output of the 
m of effort 

At several factories they were shown ‘exter 
sive and well-equipped sections devored to re 
search work and t f resultant 


benefits ro They 


particularly struck by che extent to 


» the application 
production process 
were 
which effort is directed toward the carly and 
widespread application on a production scale 
of new knowledge gained from fundamental 
research work 

How far 


iASt CI 


had 
decades is apparent when the 
British i 


inefhei 


American industrs advanced 

tone of 

gators is compared with the 

tices reported by 

This rep 

method of pr 
" 


commendatory 
t prac- 

1921 
the lack of adequate 


American study of 


rt stressed that 
xduction control 


and that 


was evident i 


every y studied the 


effective planning and administration 


l fitch of 


typical plant wasted one 
time Ie noted that “‘at 


large 


worker's least 


per we thrown away 


1g work re 


energy 


various trade izations 
d simplifica- 
ted a number of 


was increased 


contributin 

108 Ar 

examples of how productivity 
and costs reduced by use of improved methods 
and the concentration on a limited number of 


sroducts in any one plant 
F F 
Conclusions 


he report concludes with the observation 
British can be 


runs, increased n banization, simpler 


that ndustry refic from long 


ypera 
we effective use sstment, 


tion, of capita 


sales d advertising 
British 
ions studies co reveal possibilities of simpli 
i 


and < tration of 


effort 


mice 


It recommends « trade associa 


and if effort tw pub 1C1z the 


nefits of simplification 
To British manufacturers the report recom- 


j 


study of their 


{ 


reduce un 


mends a close pwn production 


pr »COSses, action to recessary va 


ricty, en deav w to steer consumer demand to- 


and closer labora 


tion with outside specialized rductior 
| 
le 


facilities to make utmost t of un low 


cost Capa ity 


technical press the report recom 


thac the subject » productivity 


and low cost be giver t and persistent 


publi 


obtained free 


report may be 
Administration 
ld Office, 2 


N.Y 


ymomic Cooperatio 
! Assistance, New York F 
New York 16 


Professional Unity at the Grass Roots 


be gra 


campuses where 

ntact with the 
s made by James F. Fairman, 
American Institute of Ele 
Protessi 
lished if 
ring 
tremendous »pportunity to tose 
unity at the grass roots by working with the 
engineccring 


indivi 


techno 

larly 

the 
Single Student-Engineering Society 
To promot 


Fairman suggest 


mempers 
nomi 
for ¢ 


of or 


ASME News 


admission of 
after 


sa member of 


nable time 


whether ore 


wganizati 
c the 
Fairman sugge 


, Mr 


the 


Summer Employment for Students 


understanding among 
d was for support by 


elp create this 
the great ne 
as individuals 


to speak before 


Pracu 


of enginecring 
te them to vi 


, where 
' 


outside the academic walls students would be 
particularly receptive to a glimpse of how engi 


rs wort n ind Mr 


should er 


nee Fairman 
suggest 

summer employment of engineering st 

Bur the student should not be given a routine 
Rather, he 


charge by an older engincer 


f cautioned 


job and ¢ gotten, he 
I id De taker 


preferably after 
, 


mie, | sorts of 


exam 
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Joint Conference Planned 
by British Engineers 


HREE of the leading engineering societies 
Britain, The Institution of 

The Institution of Mechani- 
cal Engineers, and The lastitution of Electrical 
are plamiing a Joint Engineering 
Conference to be held in London, June 4-15, 
1951. The conference will coincide with the 
Festival of Britain and will call attention to 
the interdependence of all branches of engi- 
neering. The theme will be “The Achieve- 
meats of British Engineers Scll in che 
planning stage, the program will take up the 
future trends of developing the great power 
sources in nature ard the development of the 


of Great 


Engineers, 


system of education of engineers in Great 
Britain 


EJC Seeks National 
Water Policy 


een DEVELOP action which could ulti 
mately lead to a comprehensive national 
water policy, the Engineers Joint Council at 
ts meet nber, 1949, reconstituted 
its Temporary Committee on a National Water 
Policy as a Panel on National Water Policy 
and authorized it to contact key members of 
Congress to arrange for legislation creating a 
National Commission or other competent and 
study control and 


authoritative ef wp to 


utilization of one of the nation’s greatest na 


tional resources 

This action stemraed from the January, 1949, 
report of the Temporary Committee which 
called attention to the waste of natural water 
onfusion over division of 


resources caused by 


responsibility between public and private 


interests, and recommended among other 


organized engineering protes- 
f the Ee 
secution Of a project that 


things char the 
ion through the office espouse the 
weanization and Pp 
will yield recommendations for a national 
water pol y ; 

The I 

ded that the study be pursued under the 
joint auspices of the engineering profession 
burther 


JC Exploratory Comnittee rzcom 


and the National Research Councsl 
discussion, however, devel ped that the NRC, 
while greatly interested in the undertaking, 
could not aid in the accomplishment of the 
ull objectives proposed by the EJC because of 
certain policy limitations. A further review 
of the EJC National Water Policy Report indi- 
cated engineering 
were to be effectively used by Congress, 
the first 


that if recommendations 
a re 
quest for such recommendations in 
instance should come from Congress 


What the Eje 


if water for the 


Panel will seck is “highest 
best economy of the na 
compliance with Jocal and state rights 
interests This objective, Panel 
be obtained ‘ withouc the guid 
arly defined policies, principles, and 


on it 
{ the 
cant 
yf le 
lures based on data established by factual 
ation of water resources and of existing 
procedt nd principles for their develop 
ment 1 contro! 

es the Panel will confer 


other national bodies 
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ineerested in a national water policy and ar 


range for joint or concurrent action in the 
interest of creation of a Congressional national 
commission on water policy 


Water-Resources Commis- 
sion Appointed by 
President 


ORRIS L. COOKE, Fellow ASME, con- 
M sulting engineer of Philadelphia, Pa., 
was appointed recently by President Truman 
to head a temporary seven-man Warer Re- 
sources Commission to study the problems 
of federal in water-resources 
projects and to recommend a nation 
policy 

Other members of che 
land D. Olds, New York, N. Y 
president, Montana State Colleg 
Mont.; Lewis W president, Univer- 
sity of Arkansas, Fayetteville, Arh Gilbert 
White, president, Haverford College, Haver- 
ford, Pa.; Samuel B. Morris, Department of 
Water and Power, Los Angeles, Calif.; and 
Paul S. Burgess, dean, College of Agriculture, 


participation 


mmission are Le- 
R. R. Renne, 
Bozeman, 


Jones 


University of Arizona, Tucson, Ariz 
In an executive order setting up the « 
sion, Mr 
The commission shall give consideration in 


ymmiis- 
Truman said 

particular to (4) the extent and character of 
Federal Government participation in major 
water-resources programs, (4) an appraisal 
of the priority of water-resources programs, 
(c) criteria and standards for evaluating the 
feasibility of water-resources projects, and (4d 
desirable legislation or 
legislation relating to the ¢ 


changes in existing 
development, utili 
zation, and conservation of water resources 

In his letter to Mr. Cooke the President 
wrote 

The Federal Government already has a 
substantial investment in existing water-re 
sources in pt yvements in recent vears we have 
been adding to this investment at a rate of 
more than $1.000,000.( An ac 
f BIC actu 

tional water p 


page 


count 


Registration Fees 


ewe sts of engineering meet 
ings are responsible for the growing 
practice among the Founder Sox ASCE, 
AIME, ASME, and AIEEE) ¢ harge mem 


bers a regiseration fee at an al meetings 
The American Institute of Mining and Metal- 


tetics 


lurgical Engineers was che first to take this 
{ $5 for 
| 


step, when in 1947 a registration fee 
bers was charg 
AIME 
celebrations he to wing 
AIME 


practice as a 


members and $10 for nonmer 
to help defray heavy expenses of che 
Sth anniversary 
year the member fee was redu 


members have accepted the 


legitimate one in the tace of rising costs 
The American Institute of Electrica 

neers introduced the tees last year 

tinued the practice for its 1950 winter 

The American Society of 

charged members $1 in 1945 


meeting in Washington, increased the fee to $2 
Nonmembers at ASCE meetings are not asked 
to pay a fee 

While The American Society of Mechanical 
Engineers has insticuted member-registration 
fees for certain of its Divisional Conferences, 
no such fee has yet been charged in connec- 
tion with an Annual! Meeting A registration 
fee for nonmembers has been imposed by ASME 
for several years 

In support of the fees is a general feeling 
that members who attend meetings and who 
thereby benefit 
should be asked to pay more to support them 
than che member who is unable to participate 


directly from these events 


Licensing Among Chemical 
Engineers 


ECOGNITION of engineering as a pro- 
fession is making slow but steady prog 
ress toward a position comparable to that of 
law and medicine, according to John M 
Weiss, head of John M. Weiss and Company, 
consulting engineering firm of New York, 
N y 
Speaking before a special session on the 
licensing of chemical engineers at the 42nd an- 
mstitute of 
eers recently, Dr. Weiss re- 


nual meeting of che American 
Chemical Engi 
vealed the results cf a recence poll of Institute 
members on the of professional 
I 


question 
Every state and territory has laws regulat- 
ing the practice of engineering 
have been im effect in New York for more than 


> 
f 


Such laws 


J years 


With abour 20 per cene of the Institute 


MECHANICAL ENGINEERING 


membership participating in the poll, nearly 
50 per cent of the active members replied that 
they were licensed engineers and more than 70 
per cent of the junior members possess the 
sanction of a state license. 

The advantages of securing a licensed status 
were pointed out and discussed. In New York, 
for example, civil-service positions involving 
engineering practice can be filled only by 
licensed engineers. Civil courts will not hear 
expert testimony on engineering matters un- 
less the witness is a registered and licensed 
engineer 

Should an unlicensed engineer take court ac- 
tion to recover fees for professional service, his 
cause would be dismissed without a hearing. 
Unauthorized use of the term ‘engineer’ in 
telephone directories or in advertising ma- 
terial can be prosecuted in courts 

The New York state income-tax laws provide 
exemptions for members of professions, and 
licensed engineers are included in the exempt 
classification. Under the Taft-Hartley Act, 
professional employees, such as engineers, 
have the right to form negotiating organiza- 
tions and can restrict the membership of such 
organizations to professionals if desired 

Many employers are requiring certain mem- 
bers of their engineering staffs to apply for 
licenses. If, for example, a fatal accident 
should occur through a faulty engineering de- 
sign, an unregistered man who made such 
faulty design could be prosecuted for man- 
slaughter, whereas a registered engineer under 

of an 
error in professional judgment. Dr. Weiss 
added char “the various manifestations of pro- 
fessional recognition of engineers are indi 
but che results are cumulative 


the sa‘ne circumstances is merely guilty 


vidually small, 
and steadily increasing.”’ 


Massachusetts Engineers Vote to Sustain 
Permissive Registration Law 


M ASSACHUSETTS was among the last 
group of states to adopt an engineering- 
registration law. Ten years ago,a Committee 

Public Affairs of the Engineering Societies 

New England, 
f constituent societies throughout Massachu- 
arried on a careful study of the engi 


comprising representitives 


setts, 
Neering-tegistration movement and submitted a 
report that received thorough discussion on a 
state-wide basis 

As a resule of this survey, the engineering 
societies of the State united to obtain enact 
ment of a permissive law based upon the Model 
Law endorsed by many national professional 
organizations and carrying the recommended 
standard qualifications for licensure. It was 
realized at the time the law was proposed that 
most other states had adopted the mandatory 
form, but in view of the fact that no evidence 
was found indicating that all engineers should 
be compelled co register in order to protect the 


public and since many engineers objected to the 


mpulsory features, the establishment of 

registration on a voluntary basis 

setts scemed appropriate 

or the greater part of the firse decade after 
the law caused relatively little 


dministration was in the 


hands of a board of five members, all known to 
be engineers of high competence with notable 
records of service to the profession and to the 
community. There was general agreement 
that the law was serving the purpose well and 
that it was being ably administered 


Arguments for Mandatory Provision 


Recently, however, some Massachusetts 
engineers have advocated changing the law to 


make it mandarory, arguing chat 


1 It would enhance the professional status 
of the engineer to require registration as a 
prerequisite for practice 

2 It would serve to define the profession of 
engineering and to eliminate confusion in this 
respect 

yuld provide a means with legal 
force for the elevation of the qualifications of 
af engineer 

4 It would eventually eliminate unqualified 
pretenders in the engineering field 

5 It would give greater >rotection of life, 
health, and property throvgh improving the 


qualifications of engineers and placing upon 


them a legal responsibility 
6 Public protection through the statutory 
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technical code is ineffective and that the most 
effective protection can be obtained through 
carefully screened practitioners 
Country-wide uniformity of 
laws of professional practice would be pro- 
moted since 46 states have some form of man- 
datory law. 
8 There need be no fear of diluting the pro- 
fession with unqualified practitioners by virtue 
if a Grandfather Clause since a substantial 
proportion of practicing engineers in Massa- 
chusetts are now registered and since a clause 


registration 


ting current practitioners could be written 
nto a mandatory law in such manner as not to 
undo the work of screening so far accom- 
plished by the Registration Board 


During 1948-1949 there was widespread dis 
cussion among engineering societies through- 
out Massachusetts regarding the relative ad- 
vantages of the permissive type of registration 
law that has been in effect in the Common- 
ince 1941 and the mandatory form 
on the statute books of most orher 
A bil! proposing to amend the present 
mandatory 


wealth 
which is 
states 
Massachusetts statute making it 
and introducing other minor modifications of 
the law was filed in the legislature last year 
and discussion was upon its provi- 
ions. Because of the differences of opinion 
chat were voiced among engineers throughout 
he Commonwealth, the bill was withdrawn 
by its sponsors in the spring of 1949 with the 
understanding that a state-wide referendum 
would be held in the fall to find out what view 
was held by the majority of engineers 


focused 


Joint Referendum Agreed Upon 


The referendum was sponsored jointly b 
ESNE and the Massachusetts Society of Pro- 
fessional Engineers and was administered co 
operatively by the Committee on Legislative 
Affairs of MSPE and the Committee 
Public Affairs of ESNE 4 ballot was 
pared summarizing the arguments for 
engineering registration 
voter 


against mandatory 
and providing an opportunity for the 
to indicate whether he favored or opposed the 
mandatory type of law for Massachusetts 
Ballots were mailed to an unduplicated mail- 
ing list of 10,200 names comprising all regis- 
tered professional engineers in the Common- 
wealth, all members of the Massachusetts 
Society of Professional Engineers, all Massa 
chusetts members of the Engineering Societies 
of New England, all members of the Worcester 
Engineering Sociery, the Engineering Society 
of Western Massachusetts, and the Pittsfield 
Section of AIEE 
By the deadline date at noon on Nov. §, 
1949, 4261 ballots (about 42 per cent) had 
been returned. Of these, 1829 favored the 
mandatory law, 2355 were opposed to such a 
ballots were invalid. Thus a 
of $26 engineers who participated in 
law now 


law, and 
majority 
the referendum prefer the permissive 
on the statute books 

of rhe vote 
Inasmuch as 


of various ¢ngineer- 
many of 


An analysis 
ing groups follows 


who voted several 


chose were members of 
groups, the vore by societies does not add up to 
of 4184 valid individual ballots that 
because many 


in che breakdown by branches 


the total 
were cast votes were counted 
more than on 


of enginecring 
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VOTE POR AND AGAINST MANDATORY PROVISION 


For Against 


Group 

Registered Professional Engi- 
neers (Mass. ) 

Mass. Society of Professional 
Engineers 

Eng'g. Society of 
Mass 

Worcester Engineering Society 

American Institute of Electri- 
calE cers (Mass 
he American Society 
chanical Engineers 

American 
En ginecrs 

Boston Society of Civil Engi 
neers 

American Institute 
cal Engineers 

American Institute of Mining 
& Metallurgical Engineers 

American Society of Tool En- 
gineers (Boston and Wor- 


834 


Western 


of Me- 
Mass 
Civil 


Society of 


f Chemi 


cester 
American Society of Heating 
and Ventilating Engineers 
American Society of Refriger- 
ating Engineers 
Institute of Radio Engineers 
American Welding Society 
Illuminating Engineering So- 
ciety 
Mass. State Engineers Asso- 
ciation 
Plant Engineers Club 
Boston Society for Quality 
Control 
Municipal Techni 
neers Association 
Instrument S 
American Society « 
tion Engineers 
American Society f 
structive Testing 
Society 


ciety O 


American 
Engineers 19 32 


sc who Oppose 


Arguments presented by ch 
which the 


making the law mandatory in 
majority of engineers who participated in the 


referendum concurred, were as follows 


1 Compulsory registration is an unneces 
sary and unwarranted infringement upon free- 
dom of engineering practice 
2 The public health and safety are not in 

from engineering practice at the 
present time; there is no evidence of im- 
pending danger; and present statutory codes 
give adequate protection 

3 It is not possible to legislate a profession 
into existence and impr yement of pre fes- 
sional status can and should be achieved by 
not by legal pressure 


jeopardy 


engineers themselves 
from an agency of government 

4 Regardless of what may be proposed with 
respect to current practitioners the legislature 
would likely insist upon the customary Grand- 
father’s Clause which would reduce the sig- 
nificance of the title “Registered Professional 
Engineer’’ and undo the work accomplished 
by the Board of Registration over the past nine 
years 

5 The present permissive law is no impedi- 
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ment to the achievement of a desirable uni- 
formity among state registration laws since it 
is the qualifications for registration that are 
here significant and these can be the same 
whether the law is voluntary or compulsory. 

6 A mandatory law would be more difficult 
to administer, more likely to provoke con- 
troversies, and more susceptible to political in- 
terference. 


Permissive Law Adequate 


Another factor that undoubtedly influenced 
the voting was the unanimous opinion of the 
four members of the Board who had served 
continuously since 1941 that the permissive 
law was adequately serving the need for engi- 
neering registration in Massachusetts and chat 
the proposed change to a compulsory form was 
both unnecessary and undesirable. Mindful 
of the long and faithful, though unrewarded, 
service rendered by their representatives on the 
Board, and of the intimate opportunity these 
men had had not only to observe the law in 
operation but also to evaluate its effectiveness, 
many engineers marked their ballots against 
1andatory proposal asa vote of confidence 
in the members of the Board of Engineering 
Registration 
In any event, the issue of mandatory versus 
permissive engineering registration has been 
decided in Massachusetts in true democratic 
fashion on the basis of full and free discussion, 
state-wide referendum, and acceptance of the 
will of the majority. This clears the docket of 
a much mooted question upon which Massa 
chusetts engineers differ strongly in their 
opinions and opens the door for consideration 
of other matters of mutual concern that are im- 
portant to the enhancement of engineering as a 
profession and upon which there is much 
greater agreement as to ways and means 
Reported by Carrout A. Fareweat, president, 
Engineering Societies of New England, Inc. 


Welding-Patent Index 
Completed 


, ew W patent classification index has been 
L completed by the A. F. Davis Welding 


Library of The Ohio State University. The 
index is designed co make information on more 
than 12,000 U. S. patents on welding more 
easily available industry and educational 
institucions 

Each patent in the library is classified or 
indexed in several different ways-—by process, 
material, product, use, inventor's name, date 
of issue, etc., on a single keysore card. These 
cards are sorted mechanically, and in little 
time the numbers of patents pertaining to a 
given field may be determined 

Interested industrial organizations 
may order those patent specifications from 
the patent office and refer to che material cov- 
ered. The patent specifications are on file in 
the Davis Library and may be consulted by 
anyone making a search in person. 

The use of the patent classification system is 
offered to industrial organizations, individuals 
and educational institutions. Services are 
free of charge to those who make use of the 


then 


index system in person, but modest charges 
will be made for inquiries handled by mail 





United Engineering Trustees 
Report for 1948-1949 


Summary of Facts Concerning Finances, Building, Engineering 
Societies Library and Engineering Foundation 


5 Annual Report of the United Engi Financial Matters 

ing Trustees, In for 1948-1949 was Most of the activity in investing during the 
issued on Oct. 27, 1949, by Edward C. Mcag year has been due co call or maturity of issues 
her, president UET. Mr. Meagher’s report eid. Our Finance Committee met several 


aad fnome Enilaens 
in abridged form follow times with our financial! advisers for the pur- 


Forty-Fifth Year pose of reviewing our portfolio and considering 
’ the market and policies 
Seveem # United Engineerin The usual addition of $20,000 was made to 
Trustees, Inc., for the past year, here reported, the Depreciation Reserve, which together with 
the Board of Trustees has, as always, been 27,433.74 interest, brings the year-end rotal 
mindful that is a creature he Founder value of this fund to $711,692.27 

Societies, cre ) execute their joint inter- There is also a General Reserve which was 
ests, and to act for che Societies in “the ad- a uehorized ju 1914 at $30,000, which has beer 
nt of the engineering arts and sciences drawn, upon from time to time to help over 
their branches and to maintain a free strained periods. It has been for several years, 
enginecring library Although we $5383.66, bur this year has been increased to 

t have been called upon by the Societies the authorized amount against need 
to operate for them to the fullest extent cot At che end of our fiscal year, the aggregate 
Comprat — sormul 18 book value of the Combined Fund was $1, 
Charter neliev r willingne serv 360,88 vith a market value on or about 


he urmo nderstood | hem as ; t . > e . 
t Most is uNGerstooe Dy hem as f . that 4:+. $2,050,179.35 or 104'/> per cent 


This percentage for the 
: per cent 
wty-two-yeal sing structure poration Continues to act as treasurer 


Engineering Societies Building 


al condi- for Engineers’ ( il for Professional De 
. r tr, and a ustodian of the funds of 

the John Fritz Medal Board of Award and the 

Danie! Gu m Medal Board of Award, 

yutsi te sources ¢ meributec 

»b 1s every day The the support of search projects sponsored 
more tha $000 square feet 
od AIEE editorial 

ks away By-Laws 


ring Foundarion 


Committee studied conditions 
new by-laws governir 

ieties Library, which 
the year The 

Board was reduced and mee 
hly, thereby making a work 


rates the Library, ins 


The Engineering Societies 
Library 


he 


New Public Address System 
Library 


1945-1949 
analysis, and change 
od was primar 
bute it gave sor 
and space problen 

w anew ph roprir 
Much material has been dis 
New shelving has been installed. [| 


| years the Library 


first time in severa 
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the year with a credit balance. These and 

other developments and activities of the year 
are reported more fully below. 

New Photoprint Service 

he Library Board” 

“he Engineer- 

made by Richardson 

fhe Library Study Committee, « 


survey authorized by ¢ 


manship of Ole Singstad supervised 
Ot the ee recommendations 

vf the report, the one f he extension 
# the Library's photo t service appeared 
so it has been modified 

period. For many 


t print 


Engineer: Societies Library This 


has been ar inced and its promotion begun 


Use of the Library 


ness condi 


ti 
that 
paid 
crease i ie number 


Library 


1948 1948-1949 
228 22,921 


17,442 15,908 


Photostat or 
Photostat pr 
Microfilm ord 
Searches and 5 
c ran 
Borrowers 
Books le 
Telep yn ’ 
Letters writte 


of book ord 


Financial Changes 


r membership, chree 


faster than tt 


ar with a small credit balan 


Miscellaneous Activities 
F prepared brief reviews of $14 books 
i ews are pub 

Founder 


inecerin 


lopmenr 


ry Com 
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mittee of the United States Quarterly Book- 
list, issued by che Library of ¢ 
participated, at UNESCO'S invitation 
pense, in the International ( 
Science Abst held in 
1949. He continues as the representative of 
the ASCE and the ASME in the 
Documentat rstitute, and also a 
of the Engineering Monographs 
Committee. Since the Monographs seri 


the Library has received 


ongress. He 
and ex- 
conference on 

P i - 
racting, aris in June, 
American 
chairman 
Societies 


started 


$6500 in royalities 


Acquisitions and Cataloging 


The Library has 
bec ause 


ter ! ived by purc 


a good 
cives so many gifts 
hase 
were that were 
holdings 
arded 


nusly 


against 
number 
they were obv 
7162 


the ¢ 


tems 4926 were selected for addition 


lection Of ¢, two thirds were 


either outright gifts wer iven for re- 
vicw 
The 4926 
ylumes, 708 


1765 
2395 


nsisted of 
searches, and 
inserted in 
volumes alre yunted and cherefe do 
add C tal 


the with 


maps, 53 


pamphlets The latter 


were 
number of imes 
409 
ssions as of 
826 volumes, 
rotal of 


rawal of 
MiAps, the net ac 
amounted to 167 
5114 


1949, 


naps nd 
r aps, an 


Sepr. 30 
11,219 
184,159 items 

As in the 


searches—a 


past, the Library has received 
any valuable gifts of books magazines 
various individuals Also hnical 
publishers and 


iven generously of the we 


wtcher organizations 
publica- 
yme to 


Ball bequeathed to the 


id other publications that have 
vdney H 

valuable and compl collection 

of books on precious s 5 here are some 

400 volumes dating l 


brary his 


The Engineering 


Foundation 


ng Trust 
man, 1 Frank 
f The Engineering Foundatior 


fiscal year, the F 


ed 14 research projects, 
ceived from industry and 


yundatio 
ipport 


ganizations 
that 
from the F 
W 
49, 


port 


nich 

instru- 

therefore, that the 
1949, as 
pay some atten 


Ir is 


itting, 


annual report for 1948 printed for 


general circulati tion to the 


part played by the Foundation in 
enginecring 

ngineering 

port ot 

Hovey in 1939 
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The Role of the Foundation 


Engineers who are familiar with the history 


of the Foundation are unanimous in affirming 


that much essential research work would never 
have been done, and chat mach valuable engi- 
neering data would never have becume availa 
ble, if ic had not been for the foresight of the 
F andiesion in vist { e nerd for this 


supplying the initiative and 
t 


research 


encouragement necessary to start the project 


and carry it through to a successful conclusion 
Continually 
ship and the 


Foundation have been vital ro che organization 


over the years, the early sponsor 


small grants of money by the 


and have stimulated the interest 


of a project 
f industry others sufficiently so that funds 
have been forthcoming for its successful com- 
pletion 

What is not so generally realized is how im 

rtant the catalytic effect of the Foundation 
s, and how this effect is increasing 
Table 1 summarizes the role of the Foundation 
in stimulating engineering research and in ad- 
vancing the engineering professions, since it 


was established in 1914 


TABLE 1 
Advancement 
of 
Engineering Engineering 
Research, Professions, 
60 projects 23 projects 
inds contributed by 


$ 571,000 $ 148,000 


7,818,000 857,( 
$8,389,000 


$1,005,000 


Co-Operation With NR 


May, the 
to attend a meeting 
Coun 
trial resule the National 
Academy of Sciences, parent of Na- 
tional Research Council, formally invited the 


Foundation to be represented on the Council's 


technical director was invited 
of che National R 
# Engineering and Indus- 


esearch 
il’s Division 
Research and as a 


body 


invitation 
accepted by the Board, 
technical director was named as representative 
for the interim term enc ting mee 30, 1949 

The Foundati 
and cor — generously to, the Council in 
s during che first world war, 


Engineering Division. This was 


Foundation and the 


on was closely associated with, 
its formative yc 
and a seneutell of rg and 
these two 
ypens the way for increase 1 co-operation in re- 
enginecring 


close telations 


bet ween important organizations 
earch and greater benefits to the 


protessions 
Summary of 1948-1949 Projects 


During the fiscal year just ended, rhe Fo 
grants toward the 
of fourteen projects; twelve of these 
t Engi- 
neers’ Council for Professional Development 
and én! Survey of the Engineering Societies 
Library—were primarily for the advancement 
of the engineering professions 

From its available funds the Foundation con- 
tributed $42,500 for these projects, and indus- 


dation sponsor -d and made 
support 


wer in enginecring researcn, and two 
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try and other. contributed, in cash and serv 
ices, approximately $443,000 Foundation 
support for these projects on a dollar basis was 
9.5 cents, and other support amounged to 91.5 
cents. 

The tollowing research projects supported 
by the Foundation are those in which the 
ASME is particularly interested: 


Lubrication (Project 23) 


Chairman, B. L. Newkirk, department of 
acronautical engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y 


has been of interest to The 
Mechanical Engineers 
1923, and was occasionally sponsored 
financially aided by The Enginecring 
during the first 12 years of its 
1946, the ASME Research Com 
mittee on Lubrication, 
and means to continue the project, decided that 
a thorough review of available data was ur 
This would provide a back- 
ground in laying out a future research program 
and also make available pertinent data to 
confronted lubrication prob 
lubricants. The 


This projec 
American Society of 
since 
and 
Foundation 
existence. In 
in considering ways 


gently needed 


enginecrs with 
lems, 
literature survey has been completed, and as 
the resule an important pr eer of research 
has been worked our and started at Harvard 
1948: it is to continue for two 
years. Foundation sponsorship and a grant 
of $3000 were requested for the fiscal year 
1948-1949, and these were a 

The over-all goal of the present project is to 
extend knowledge of the pressure-viscosity 
charac ceristics of lubricants with special refer- 
Most 


f the measurements will be made at pressures 


ind to producers of 


University in 


pproved, 


ence to their performance in machines 


up to 150,000 psi although in some cases these 
be extended to 450,000 psi. Test tem- 
peratures will run from 32 to 425 F, and at- 
tention will be paid co the effect of shear 
stresses and shear rates. Lubricants will be 
carefully and systematically selected. 

During the current fiscal year experimental 
equipment was completed and a large volume 
of data was obtained, at temperatures ranging 
from 32 to 425 F and at pressures up to 10,000 
atmospheres. for petroleum-base and 
The equipment has been 
calibrated against Bureau of Standards standard 
samples and a deviation of test-reproducibility 
of less than three per cent is being obtained 
This calibration, together with the data on 
compressibility (already 
samples) and density, will permit translation 
of time-of-fall observations obtained in the 
falling-body type of viscosimeter 
matic and absolute viscosity units 
board has been es- 
tablished and has met twice to supply close 
industry guidance in the selection of specimens 
and on the project as a whole 
and cross-checking of the results with a some- 
what similar project of the American Petro- 
leum Institure is being masntained, and several 
oils used for this project are being tested 
the co-ordinating Re- 
co-operation of the 


may 


many 
synthetic Jutricants 


complete on four 
P 


into kine- 


An industry advisory 


Co-operation 


machine elements by 
search Council. The 
petroleum and synthetic-lubricane industries 
has been outstanding in the preparation of 
samples and in fu 
physical tese data 


enishing chemical and 
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Plastic Flow of Metals (Project 68) 


Chairman, A. Nadai, Research Laboratories, 
Westinghouse Electric Corporation, East 


Pittsburgh, Pa 


In 1934 a research project sponsored by 
ASME was established at University of Pirts- 
burgh and Westinghouse Research Labora- 
tories to study the plastic flow of metals—a 
phenomenon that enters into all mechanical 
working of metals and alloys, bur about 
which little fundamental knowledge is availa- 
bl Engineering Foundation aided this pro 
ject for two years with small grants; and 
Juring the time the work was going on it 
became evident that a effort 
would be necessary to solve even a few of the 
Accordingly, 


clearly major 


problems in this important field 
ASME appointed a special research 


1 


low, 


in 1936, 
committee on plastic f and the present 
project was established 1936, 
has been going on almost continuously on the 


Since work 
rolling of metals at Massachusetts Instircute of 
Technology, and for part of the time on the 
flow of strip through circular tools at Case 
Institute of Technology 

The object of the work at MIT is to measure 
the normal and shearing stresses in the contact 
area between rolls under a wide range of roll 
ing conditions (including varying percentages 
of reduction and different temperatures and 
speeds) and co investigate the effect of these 
variables on the properties of the material 
Ic is planned to determine for the first time the 
controlled 
these 


stresses under 


the effect of 


complete contact 
rolling conditions and 
stresses on the finished product 

The project at Case Institute of Technology 
has as its object che investigation of the rolling 
of strip through tools, and the results should 
be applicable to such commercial operations 
as strip rolling in tension, tube drawing, and 
the production of deep-drawn shells. It is 
hoped that che results of this investigation 
will explain a number of difficulties now en 
countered in commercial operations; for 
example, the decrease in gripping power by 
changing the type of roll drive, the loosening 
of shell bottles from mandrels, 
Included in this project is a theo 


and a number 
of others 
retical and experimental analysis of the strains 
encountered in sinking and reducing tubes; if 
successful, this should permit prediction of 


the mutial wall thickness necessary for a 


definite final wall thickness, which must now 
be determined by trial and error 


per ation 


or by a final 
machining 


Elaborate and complex experimental equip 


i 


ment and measuring Gevices cessary to 


mtact stresses under controlled 


and much time and effort 


j | 


ll licions 
have been spent at MIT in designing and con- 


structing the special rolls, t-stress 


measuring evices, torque meters, others 
that are necessary Special 
been encountered in detern 
ontact sh i r c ng 


! 


and transverse 


to the entry of the 


around the weighbar tip. The weighbar, 
torque meter, and other equipment have been 
calibrated, and test runs will stare shortly 

Specimens are being machined from copper, 
aluminum, and low-carbon stecl, and strength 
in tension and compression, yield point in 
tension and homogeneous Cc »M pression, impact 
strength, directional properties, and metallo- 
graphic be determined both 
before and after the rolling tests. In addition, 
it is expected that in the next two or three 
months an adequate solution to the shearing- 
stress difficulties will have been effected and 
that considerable normal stress data will have 
been accumulated. 

About a year ago Prof. William Baldwin 
took work at Case Institute of 
Technology, after the resignation of Prof 
George Sachs. Based on theoretica! studies by 
Sachs, equipment has been constructed for 
the measurement of draw stresses and pressures 
during drawing operations with various com- 
binations of undriven and stationary circular 


structure will 


over the 


dies. The first of a series of such tests was 
made by drawing annealed 70-30 brass strip 
through idling-rolls. Reductions ranged from 
10 to 45 per cent in a single pass. Draw 
stresses and pressures were measured for each, 
and a series of tensile tests were made to deter- 
mine the flow stress of each strip after draw- 
ing. All of the experimental work on this 
particular investigation has been completed, 
and an analysis of the data is now under way 


Properties of Gases (Project 91) 


Chairman, J. A. Goff, dean, Towne Scientific 
School, University 


delpt ia, Pa 


of Pennsylvania, Phila- 


This project is still in its formative stage. 
Ie was organized in 1947 after an extensive 
survey covering industrial companies active in 
the fields of power, refrigeration, chemical 
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processing, and transportation had shown 
that there is definite dissatisfaction with 
present knowledge regarding che thermo- 
dynamic properties of even the common gases 
such as oxygen, nitrogen, argon, hydrogen, 
helium, monoxide, carbon dioxide, 
water vapor, etc. This survey also disclosed 
substantial interest in the thermodynamic 
properties of a large list of refrigerants, hydro- 
carbons, propellent gases, dissociation prod- 
heretofore have not been 
subject to investigation. Also, 
atteation was called co the almost complete 
lack of reliable information regarding the 
thermodynamic properties of gas mixtures 
Finally, this survey revealed that a knowledge 
of the so-called nonthermodynamic properties, 
such as viscosity, thermal conductivity, dif- 
also urgently 


carbon 


ucts, etc., which 


systematic 


fusivity, and 
needed 

The committee in charge of the project has 
worked out a program which is being used as 
of funds from indus- 
try. This program includes: (1) The experi- 
mental determination of viscosity and thermal 
conductivity of the common gases in the high- 
temperature, high-pressure range to mect in- 
dustrial requirements; (2) the experimental 
determination of thermal conductiviry of 
gases at low pressures to aid in developing 
a working theory; and (3) the assembly and 
critical analysis of existing data, development 
of skeleton tables with recommended toler- 
ances and the like on an international scale 
In connection with this third phase of the 
program there has already been an interchange 
with Great Britain of information on low- 
temperature properties of common gases aimed 
at the development of such tables. 

Engineering Foundation made a grant of 
$1000 to this project in 1947, which has been 
used for the exploratory work and for the 
formulation of a research program 


eMissivity, 1S 


the basis for solicitation 


Group Named to Study Declassification 
Of AEC Technological Reports 


F hemeerme party of representatives of 
technical and engineering societies and 
business press has been selected by the Atomic 
Energy Commission and is expected soon to 


declassifiable technological 
field of metallurgy with a 


begin to examine 
information 1n 
view t 
American industry 

Members of the working party have been 


given a complete security investigation and 


determining its possible value to 


them to enter restricted 
to examine restricted 


t meeting of the working party 


to enable 
informat 


will be held shortly after the firse of the year, 


at which time it will confer with AEC staff 

nembers and establish methods for carrying on 
ts program 

Members of the working party are Keith 

ney, consulting editor, Nweleonscs and Ele 

and representative of the Institute of 

ngineers; S.A The American 

f Mechanical Engineers; F. J. Vas 

editor, Chemical Engineering Prog 


Tucker, 


an Institute of Chemical Engineers; 
Sidney Kirkpatrick, vice-president, McGraw- 
Hill Book Cotnpany, editor, Eng:- 
neering; and E. E. Thum, American Society for 
Metals, editor, Metals Progress 
Establishment of the working group is the 
in a trial program set up by AEC in 
response to the recommendation of its Indus- 
Advisory information still 
classified, but poter 


Chemical 


ynd st 
trial Group chat 
tially declassifiable and of 
special interest to industry, should be surveyed 
and declassified 
The first step of this program was taken with 
the appointment of a temporary advisory com- 
with AEC Sep- 


Ar chat time the advisory committee 


mittee which met officials 
temper 
approved the gencra! plan for the test program 
as proposed by AEC and nominated the mem- 
bers of the working party in the field of metal- 
iurey 

he initial task before the working group 
will be to examine the abstract file maintained 


by the AEC Parent Branch. This file contains 
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abstracts of technical subject matter on al 
novel, practical, and patentable processes and 
equipment developed in the atomic-energy 
program. From selected groups of abstracts 
the working group will decide which subject 
matter appears to be of interest to American in- 
dustry generally, and complete reports of such 
subjects will be made available to the group for 


further consideration 


Abundance of Engineering 
Opportunities Predicted 


| eet wrenag need have no fears about the 
drying away of opportunities for engi- 
neering employment in the future acc wding to 
T. A. Boyd, research consultant, General 
Motors Research Laboratories, who presented 
recently an Optimistic picture to student engi- 
neers of Princeton University 

Mr. Boyd supported his optimism by three 
observations: (1) Men of the older generations 
will continue to pass on responsibility to 
younger men; (2) a continuing expansion of 
industrial activity; and (3) a standard of liv- 
ing in the United States which depends on 
technica! talent for its maintenance and better- 
ment 

“Industrial research as a business,’* he said, 
**has grown more than twenty-five-fold during 
the period of my activity in it, until now it 
gives employment to about as many persons as 
the nation’s lawyers and doctors combined.’ 

He pointed out that in his company alone 
‘the coral various activities 
under engineering and research is large enough 
so that the annual expenditure in those depart- 


workers in 


ments now is about 60 million dollars 
The nation’s living standard, particularly in 
the presence century, has increased the demand 
for technical talent which is expected to con- 
tinue upward during the next half-century, 
the speaker explained 
He alluded to the recent Brookings Institu- 
tion analysis which predicted that 100 years 
from now “the nation may well have pro- 
gressed to the point where it can support a 
population double that of the present and on a 
plane of living cight times as high as chat now 
prevailing 
To attain and to maintain any such stand- 
ard," Mr. Boyd declared, *‘is naturally going 
to require the services of a great many engi- 
neers and other technical men. For it is only 
through the services of men trained in tech 
nology that little by little such a high goal 
could be approached 
Employers of technic al pers mnel, he said, 
re looking for men who can master the round- 
up of scattered information and bring it 
bear upon a particular problem. “This « 
mands the ability to ch idependently,’ 
added 
Progressive employers do not want the n 
thinks that all knowledge has already 
btained and written d 
They are looking for 
at getting new knowle 
he must knov " 
scientific method, the method of « 


the basis of all re- 


and be able ¢ 
bservati 
and experiment, which is 


search 
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An Engineer in Atlanta 


NE of che needs of the engineering profes- 
sion, a dramatization in popular litera- 


10w he con- 


- of the engineer at work and 


tributes to the life and comfort 
| 
] 


f the com- 
munity, 1s gradual y winning the attention of 
free-lance writers 
In the December 3, 1949, issue of The Satur 
Mahoney, 
The Store that Married 


day Evening Post, T free-lance 
writer, in his artic 
a City” gives an account of how Frank Neely, 
Mem. ASME, and a graduate of the Georgia 
Institute of Technology, applied engineering 
ideas to the management of Rich's Incorpo- 
Atlanta, Ga., and helped to build the 
of the finest retail estab 


rated, 
enterprise into one 
lishments in the South 

Mr. Neely came to Rich's in 1924 after more 
than ten years of practice in scientific manage- 
ment devoted mainly cto the application of 
Taylor's system in industries employing largely 
women. His achievements as the engineer in 
charge of operating functions of the Fulton 
Bag and Corton Mills, with factories in several 
cities including Atlanta, so impressed Walter 
Rich, owner of the store, that he made Mr 
Neely a fabulous 


fer tor his services 


Disciple of Taylor and Gantt 


Since then Rich's been 
dominated by a bold and imaginative concep- 
tion of what a retail establishment should be in 
a coramunity In telling his story, Mr. Ma- 
honey devotes much of his space to Mr. Necly's 
career and to how his influence gradually 
dominated not only the employees of the store 
but reached our to every new resident who 


Management has 


came to Atlanta 

As a disciple of Taylor and Gantt, Mr. Neely 
introduced a system of checks and balances 
which allows buyers to purchase efficiently 
and accurately and made it possible for custom- 
ers who want to make an adjustment, or who 
have a complaint, to state their wishes to the 
clerk in the proper department and to have 
them granted without having to seek out 
the bureau of adjustments or the complaint 
department 

Under his 
into a second building and the original one was 
edesigned to incorporate efficient merchandis- 


eadership the store expanded 


ing ideas. A conveyer system was installed 
to deliver crates from the railway cars co the 
marking room and another to deliver out- 
going packages to the d 
system was als » extended to the ars 
ers in the store's shoppers’ garage 
ers who turn in parking tickets after making a 
their cars 


lelivery trucks. The 
custom- 
Custom- 


find their packages in 
dr 


purchase 


when they ve away 


Influenced Store's Public Relations 
than the techniques of manage- 

nt, what appeals to Mr. Mahoney is Mr 
ce on the store's publi rela- 


is guidance the store has iden- 


Necely’s infle 

Inder | 
tified itself as a social force in the community 
ashes checks when the banks are 
m of the 1930's it paid 
f Atlanta's ecachers by cashing 
Its staff as 


ustomers in plans for enter- 


The store 
1 ; Ir 


sed the depressi: 


the salaries 
script issued by the city ists wich 
weddings ar j ai 1s 


FRANK NEELY, MEM. ASME 


tainment. After the cragic Winecoff Hotel 
fire in 1946, the store's staff visited survivors 
and relatives and offered all needed clothing 
Its executives serve on civic committees and 
contribute generously to local colleges. 

Explaining Mr. Necly’s success in the de- 
partment-stor: business, his colleagues ac- 
knowledge Frank Neely as more than a great 
engineer. He has the ability, they say, to 
apply the ‘‘coldly scientific methods in such 
a way that chey require happy and interested 
human beings to make them work best 
Neely has always been more of a teacher than 
an engineer anyhow 

If the end of engineering is to simplify 
methods and techniques until these are con- 
cealed by their own simplicity, this is high 
tribute. 


Tribute to ASME 
Publication 


ao Journal of Applied Mechanics, published 
quarterly by The American Society of 
Mechanical lingineers, was used as the index of 
what is being contributed to new knowledge 
in mechanics by Dr. Walter Ramberg, chief, 
Mechanics Department, National Bureau of 
Standards, Washington, D. C., in his article, 
“Contributions of Electricity to Mechanics,” 
published in the Septcraber 15, 1949, issue of 
Journal of Washington Academy of Science 
Referring to the ASME publication as ‘the 
leading American journal in the field of ap- 
plied mechanics,"' Dr. Ramberg reported on a 
study of authors published by the Journal in 
1946 and 1947. He found chat of the 77 papers 
published during those two years, the authors 
of 28 were listed in Who's Whe in Engineereng 
for 1948 and in Amertcan Men of Science tor 1944 
Only 29 per cent of the 28 papers came from 
with an orthod 
ecring 
with a major training in cle 


authors »x training in mechani- 


cal engir 16 per cent came from authors 


trical engincering, 
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and the remainir g from authors with a phy sics 
Because elec- 
1 the me 


and mathematics background 
tricity is one of the major subjects 
chanical-engineering curriculum and the strong 
probabiliry that many of the physicists elected 
electricity as their major, it was bis contention 
that clectricicy is making a substantial con 
tribution to the advancement of mechanics 
Dr. Ramberg is a member of the ASME. 


Meetings of Other 
Societies 


Feb. 23 
National Industrial Conference 
Board, Inc Waldorf-Astoria 
Hotel, New York, N. Y 


Feb. 26~March 1 
American Institute of Chemical 
Engineers, meeting, 


Hotel Rice, Houston, Texas 


regional 


Feb. 27—March 3 
Ameri in 
Materials, comumnittec 
spring meeting, Hotel 
Penn, Pittsburgh, Pa 


Testing 
weck and 
William 


Society for 


March 14-16 

Society of Automotive Engi 
neers, In national’ passenger 
car, body, and production meet 
ing, Hotel Book-Cadillac, Detroit, 


Mich 


March 28-31 
New York Safety Coun 
mvention 


(sreater 
cil, 20th 
ind exposition, Hotels 
Clinton 


innual safety ce 
Statler and 
York, 


(,overnor New 


N. ¥ 


April 3—4 
Association 
Engineering 


} 


Hotel Tutwiler 


of Iron and Steel 
spring conference 
Birmingham, Ala 


April 4-5 
American Management A 
production meeting 


New York, N. ¥ 


s0cla 
tion Hotel 

Statler, 
April 4-7 
Natioual Association of Corrosio 
conferem 


Louis, Mo 


Engineers annual 


Hotel Jefferson, St 


April 10-14 


American Society of Tool Engi 


neers, tool engineers industrial 


xposition, Convention Hall, 


Philadelphia, Pa 
April 16-18 
American 
Engineers, 6th ant 

/ ith amt 


Stratford 


society 


Bellevue 
delphia, Pa 
For ASME C 


} af 


Scientific Management in 
Norwegian Schools 


N‘ IRWEGIAN newspapers and radio sta- 
tions are co-operating ina pr ject to 
make the Norwegian people aware of what 
cientific management can do to promote ef- 
ficiency and eliminate waste. The project is 
being sponsored by the Department of Educa 
tion of the Norwegian Government in accord- 
ance with plans prepared by the School Com 
mittee of the Norwegian National Committee 
# CIOS wf Sciencihic 
Management 1949, Nor 
vegian schools from the sixth grade on 


scientific-management idea 


international Committee 
Since February, 
been exposed to 

The project was initiated by the Norwegian 
National Committee when it was realized 
that young people who were entering profes 
wr no knowledge of the 
To make 


sional schools had little 
meaning 
boys and girls aware of the « 


of scientific Management 


st of materials, 
the necessity of avoiding waste, and the pos 
ommiuttee 


sibilities of reducing costs, the ¢ 


suggested rewording problems in mathe 
to reveal the principles of 


For example, the problem of 


matics ncinic 


management 
were 
j 


many circular areas 


rectangle 


determining how 
witair ed ina g tf was row de 

to require the determination of the waste of 

naterial when a given number of disks were 
t from a given rectangle 

al method of 


tilling the spirit of efficiency in the lower 


But beyond chis s mple and casu 


, the Committee is urging that profes 
and tx schools make scientific 


management a spe 


hnical 
al subject of teaching 
rnment 


1g the Gove program, 


Supplementi 
Committee has provided a list of qualified 
| 


to lecture at meetings and conferences 
ers to win their interest and under 

and to give them the informatior 
he National ¢ 


printers and 


ymmittee has also 
editors of I 
obtain necessary addition 
s to the next Issues to Carry 


loctrinatior 


Smoke-Abatement Group 
Notes Progress 


oe demand for the solution of tt it- 
polkition problem which confronts most 
# our larger cities has now happily passed 
% wishful thinking,’ H. B. Lan 
ASME, chairman of the Coal 


ommuittee for Smoke 


the stage 
Mem 
Producers (¢ 

recently told the annual meeting of that or 


Abarement, 
in Lincinnati Repre sentatives of 
of coal were 

oal Producers Committee { 
was organized nine year 
ne assumed that all Pp lution 
n products of « 
1 the combustion of al, 
This assumption ha 

so many times that now 


ith the problem places 


ymbustion 
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smoke has been climinated. Industrial fumes 


and processes add considerably more to the 
smogs and air pollution over our cities Clan 
does the burning of coal 

Henry F. Hebley Mem. ASME, director of 
Research for the Pittsburgh Consolidation Coal 
Company, reviewed the report on the Donora, 
Pa., smog incident in 1948, which was 
prepared by the U. S. Public Health Survey 
‘Despite a year's research by many scientists 
the survey was unable to find conclusive ¢vi- 
lence as to what air pollutants were respon 
sible,"’ Hebley said ‘It is known that a 
temperature inversion au atmospheric con 
dition in which the air above the earth is 
warmer than that at ground level—actually 
put a lid over the Donora valley and held in all 
the pollutants for days, but thus far the re- 
searchers have not decided just what caused 
the deaths during the smog 

Mr. Hebley said that during the year he at 
tended symposiums on air pollation helc by 
three national scientific societies and in ‘none 
if them did I hear the word smoke mentioned 
This is proof to me,"’ he said, ‘‘that the men 
who really understand the magnitude of this 
problem are convinced that smoke is a very 


small contributing factor 





Notes on Coming Meetings 


Materials Handling 


At RIALS-Handling Conference will 

ird niversity, West Lafa- 
yette, ind., 1950. Papers to be 
presented w ch sut 
approach to materials har 


ndling costs are deterr 


nined, and ef- 
cted by materials handling 

additiona] information or copies of the 

to Merle M. McClure, Techni 

n, Purdue Ur 


jects as statistical 
] mate- 


a] 
jling, how 


anc 


versity, 


THE Tracti 
The Institutior , 
don, is sponsoring a convention on electric- 
railway traction to be held in The Insticution 


from March 20-23 


ectric-rall 


1950 
way traction w discussed in a technical 
program consist an opening lecture and 
30 papers 


History of Science 


THE Si ongress for the 
History ence will held atc Amsterdam 
University msterd i etherlands, Aug 

l he auspices of the Academy 


14-20, 1950, 
and the International Union for the History of 


national 


Science, and organized by the Netherlands 


branch of the union 
Apart fron 
congress members 


genera! and committee meetings, 


will meet in four sec- 
History 
history of chemistry 


” mathematics, physics, and 
pharmacy, 
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history of applied science and 
and history of medicine. 


and biology; 


tec hnok ev; 


Electric Welding 


THE second Conference on Electric Welding 
co be sponsored by the American Institute of 
Electrical Engineers in co-operation with the 
American Welding Society and the Industrial 
Electrical Engineers Society of Detroit, will be 
held in Detroit, Mich., April 5-7, 1950. The 
program will be designed to carry on the dis- 
cussion and report on further progress in elec- 
tric-welding fields since the first conference in 
Detroit in 1948 

Both arc and resistance-welding processes 
will be covered by technical sessions as well as 
stud welding, submerged arc welding, power- 
supply problems, and other topics. An un- 
usual feature of the program will be practical 
demonstrations of the techniques and equip- 
mene covered by technical papers 


British Industries Fair 


THE 
be the big 
displayed 


representir 


1 best ‘sh 

thousand manufacture 
sups of allied trades and 90 
industri¢s 358,000 are feet 
in London Birmingham, May 8 
19, 1950, numbers 
buyers are expected. Ac the lase fai 
1949 7,000 buyers arte 
tional trade fair, only manufac 


occupy 
fron 
from 


record 


ted King- 
ymmonwealth se 


produced within che Uni 
exhibit. A Ce 
include 


zed by Commonwealth governments 


goods are 
Jom will 
displays or- 


tion will representative 


gani 





Education 


DOPTION of two new five-year educa 
A tion programs by the Lehigh University 
taculty, effective immediately, was announced 
recentiy 

The first five 
bachelor of 
engineering at the end of four y 
bachelor of 
the end of the 

T sec 
student the 
degree of bachelor 
gineering at the end of four years and that of 
bachelor 


end 


year curriculum will offer the 


degree of science in mechanical 
rs and that of 
science in electrical engineering at 
fifth year 
urriculum 
opportunity 


xf science in industrial ex 


yd new ppr wed will 


give a to receive the 


of science in business administration 
at the of the fifth year 


. . 


INDUSTRIAL 
000 to the Massachusetts Institute of Tech- 
nology were announced recently by Dr. James 
R. Kiilian, Jr., president of the Institute. The 
grants bring total gifts co the Institute in its 
current development program to $6,526,914.02 

Grants announced $0,000 from 
the United Fruit € ompany of Boston; $§0,000 
from an unnamed Massachusetts Corporation; 
$250,000 from the Cities Service Research 
Development Company of New York; 
$250,000 from the Standard Oil ( 
California 


grants in aid totaling $800,- 


ncluded 


and 
and 
ympany of 
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A NUMBER of fellowships and research 
are being offered by the Plas- 


assistantships 
suited 


tics Laboratory, Princeton University, 
to mechanical-engincering graduates inter- 
ested in advance training in plastics. For 
further information write to Louis F. Rahm, 
director, Plastics Laboratory, 30 Charle 
Street, Princeton, N. J 





Engineering Literature 


German Motorcars 


AS Y of the German mororcar in- 
dustry during the period 1939-1948 has 
been published as Reporte 21 of the British 
Intelligence Objectives Subcommittee 

The 82-page booklet is based on reports of 
British and American observers written just 
It reports on 


under which the 


after termination of hostilities 
egime 
yptrated under the Nazi government 


the general ation 
ndustry « 
and describes construction 
The report also includes a a ial 


section on German racing-car development be 


details of German 


mororcars 


tween the years 1934 and 1939 
Commenting on German trade 

uncovering ot which was one of che objectiv 

of the survey, the report states that none wert 

found 

energy to develop 

bomb, V-2's, jer 


submarines, 


The drain of mental 
tanks and artillery, the flying 
engines, rocket crafr, 
etc., had presumably left little excess ingenuity 
the re 


naval craft, 


even in that most ingenious nation 
port states 

The report can be obtained from the 
Rockefeller 
Price is $0 ce 


Britis) 
Information Services, 30 Plaza, 


New York 20, N. ¥Y 


coho Power Costs 


THE 
for oe has just been published by TI 
American Society of Mechanical Engin 


Prepared by the ASME Oil and Gas Power 
j 


EPORT on “‘Oil-Engine Power Cost 


Division, the report covers a survey on cost ar 
performance data of 441 engines operating 
124 plants whose total output in 1948 was 
700 million kwhr 

Included in the report are such significant 
data as: type of plants and load; number of 
engines; total capacity; hours of operation; 
gross and net output; annual point-load fac- 
tors; and others. Important data on engine 
and plant operating costs are also given. A 
summary of maintenance and fuel 
Diesel locomotives is included as a supplement 


costs of 


to the report 

Copies of the report may be obtained from 
ASME Pu Sales Department, 29 
West 39th Sereet, New York 18, N. Y. Price 


is $2.50 


blications 


Materials Handling 


BIBLIOGRAPHY or pallets used in moderr 
matcrials handling, which lists 114 books and 
periodical articles published from 1937 to 
date, was published recently by che Engineering 
New York, N. Y The pub 
ESL Bibliography No. 4" covers all 


Societies Library, 
lic ation 
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aspects of the subject of pallets, «acluding the 
design and construction of the difference ty pes 
the handling of various materials on pallets, 
the savings achieved in materials handling, 
and details of present-day applications in in- 
dividual plants in a large number of industries 

Copies may be purchased from the Engineer- 
ing Societies Library, 29 West 39th Sereet, 
New York 18, N, Y. Price is $2. 


Economic Research 
A comprehensive review of current business 


and economic research carried on 1n American 
leges and universities was issued recently 
by the Dineen of Comraerce as part of its 
program to increase the usetulness of university 
research activities 
The volume, ‘Survey of l 


and Economic Research Projects, 1947 


niversity Business 
1948, 

lists 1188 research ‘projects in 105 colleges and 
24 subject fields, includ 
labor rela 


tions, management, marketing, public finance, 


iniversities covering 


ing Government-business relations, 


and international trade 
Copies may be obtained from the Superin 

i 
tendent of Documents, Washington 25, D. ¢ 


at $1 cach 





People 


H" NRY BUTLER ALLEN, Mem. ASME, 
utive vice- ident and secretary of 
klin Is ¢, Philadelphia, Pa., 

f-eng 
Tech 
ymmencement convocation 
of the school, Dec. 13, 
with Drexel's annual ob 
The hon " 
of his 
science, to 


honorary doctor 


Drexel Institute of 

auditorium 

, In conjunction 

rvance of Founder's Day 
erred on Dr 

n tributi ms to 


was 
Allen in recognition 
the progress of 
nical education, and 


blic welfare 


advancement of tec 


of che pr 


¢ promotion 


THE AMERICAN Standards Association 
announced election of. three acw members of 
ts board of directors eff 1950 


Maurice Stanley, 


tive Jan. 1, , fora 
term of three years chair- 
man of the board of the Fafnir Bearing Com- 
Anti-Friction Bearing 
B. S. Voor- 


vice-president of the New York Central 


pany 
Manufacturers 


represents the 
Association, Inc.; 
hees, 
System, represents the Association of American 
Railroads; and Col. J. G. Vincent, Mem 
ASME, vice-president of the Packard Motor 
Car Automobile 
Manufacturers Association 

Continuing on the board for another 
term are J. H. McElhinney, 
dent of the Wheeling Steel Corpx 


Company, represents the 


three 
vear vice presi 
n, repre- 


senting the American Iron and Steel Institute, 


wath 


and Auguste G. Pratt, chairman of the board of 
Babcock & Wilcox CG representing 
The American Society of Mechanical Engi- 
neers. R. Oakley Kennedy, formerly vice- 
f Cluett, Peabody and Company, 
been member at 


ympany, 


president 


Inc., has re-clected large 


tor the next three years 








ASME NEWS 


Washington, D. C., to Be Scene of 
1950 ASME Spring Meeting 


Re the first time since 1930 when The 
American Society of Mechanical Engi- 
neers celebrated its $0th anniversary in Wash- 
ington, D. C., the Society is looking forward 
to a national mecting in the nation’s capitol 
The occasion will be the 1950 Spring Mecting 
to be held April 12 to 14, at the Statler Hotel, 
for which the ASME Washington, D. ¢ 

Section is working up a technical program of 
With the National 
Government a heavy investor in scientific and 
industrial research and the large number of 
laboratories situated in the Wash- 


more than usual interest 


scientific 
ington vicinity, the mecting provides an ex 
these research 


cellent opportunity to visit 


institutions 
lechnical Program 

The technical consist of 20 
sessions sponsored by the following divisions 
Aviation, Fuels, Gas Tur 


program w ill 


and committees 
bine Power, Heat Transfer, Industrial Instru- 
meots and Regulators, Machine Design, Man 
agement, Oil and Gas Power, Power, Process 
Industries, Wood Industries, American Rocket 
Society, Education, Cutting Fluids, Lubrica 
tion, and Safety 

A feature of the program will be a sym- 
posium on turbojet antl icing Admittance to 
this session will be restricted to those persons 
who have obtained advance clearance for it 
Members interested in the subject are urged to 
Wheeler, Mail Station 
ompany, Great 


write to James W 
2Q38, Sperry Gyroscope 
Neck, N. Y., for a 
The questionaire must be filled out and returned 
to Mr 
The Education Committee 
postcollegiate 


security questionnaire 
Wheeler well in advance of the meeting 
s planning a pro 
which 


gram on education 


should be of interest to y 


5. NAVAL GUN FACTORY, ONE OF THI 


WHERE THE 


1950 ASME SPRING MEETING IS TO BI 


session will include papers on training for 
career development, developing professional 
competence in industry, and training for transi- 
tion to professional responsibility. 

The tentative program will be published in 
the March issue of Mecnantcat ENoIngerine 


Plant-Inspection Trips 


Each day of the meeting arrangements have 
been made to take ASME groups through many 
of the laboratories and research 
centers in and around Washington. On Wed- 
nesday partics will leave for the Naval Ord- 
Laboratory and the Potomac River 
Generating Station. On Thursday inspection 
trips are scheduled to the David Taylor Model 
Basin, Bureau of Standards, and the Timber 
Engineering Laboratory. On Friday ASME 
groups will visic the U. S. Naval Academy 
and the U. S. Naval Experimental Station. 

The Statler Hotel will serve as headquarters 
hotel for the meeting. The prices in Washing- 
ton range as follows: Single room, $5 to 
$11.50; double room with large double bed, 
$8 to $12; double room with erwin beds, 
$9.50 to $14.50. For accommodations in the 
Statler Horel, members should write to Mr 
George Lumbard, Front Office Manager, 
Statler Horel, Washington, D. ¢ prior to 
March 28, 1950 


scientific 


nance 


Women’s Program 


An interesting women's program is being 
arranged for wives and guests of members 
The program includes luncheons and a tea, 
sight-seeing trips to historical points of inter- 
est, a guided tour through the Capicol Build 
ing, and the Mellon and Freer Art Galleries 
On Friday there will be a sight-seeing trip to 
the Naval Academy at Annapolis, Md 


POINTS OF INTEREST IN WASHINGTON, D. ¢ 


HELD sprit 12-14 
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Committees 
The following members are in charge of the 
arrangements for the Spring Meeting: Rudolph 
Michel, general chairman; Harry P. Harwood, 
vice-chairman; Mrs. Ralph Goetzenherger, 
ladies chairman; W. G. Allen, finance; Charles 
Shreeve, Jr., technical events; C. C. Vogt, 
printing and signs; Charles E. Greeley, enter- 
tainment; Ralph Goetzenberger, reception; 
Charles Berberich, publicity; H. H. Snelling, 
information and registration; Benjamin C. 
Cruickshanks, trips; Francis M. Thuncy, 

hotel; F. H. Kohloss, students 


Nominations Sought for 
ASME 1950 Awards 


LL members or agencies of the Society such 
as Committees, Sections, and Professional 
Divisions, are encouraged to submit nomi- 
nations for the various awards on or before 
March 1 of each year. Each nomination 
should be supported by the following: (1) Full 
statement of the training, experience, and no- 
table contribution of the nominee; (2) state- 
ment of the basic reasons for submitting the 
nomination and for believing the nominee is 
eligible for che honor; (3) other information 
or reference which will assist the Board on 
Honors in considering the nominee 
It is absolutely essential that such nomi- 
nation carry the present title and company 
connection of the candidate, or if he is retired, 
his present residence address 
Those wishing to make a nomination should 
first obtain a copy of a Manual on ASME 
Honors and Awards. This may be had by 
writing to the Secretary, ASME, 29 West 39th 
Street, New York 18, N. Y 
Awards for 1950 
Honorary Memberships: Five may be awarded 
each year. The Constitution provides the re- 
cipients shall be persons of *‘professional emi- 
nence."" These awards are not limited to So- 
ciety members. A nominee must be endorsed 
by 25 members of the Society 
ASME Medal: This award is made for dis- 
tinguished service in engineering and science, 
and may be conferred in recognition of general 
rvice in science having possible application 
In enginecring 
Holley Medal 
““great or unique act of genius of an engineer- 
ing nature that has accomplished a great and 
timely public benefit 
Worcester Reed Warner Medal: This award is 
made to honor the author of an outstanding 
contribution to permanent engineering litera- 
Permanent enginecring literature may 
be a book, a series of books, a single paper, 
or a series of papers, which have been recog- 
nized as important additions to engincering 


The award is made for some 


ture 


literature by the profession 
Sperst of St. Louis Medal 
proximately three-year periods for meritorious 


Awarded at ap- 


ser © 7 ivancement of acronautics 
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AIR VIEW OF ST 


Is TO BE HELD Jt 


LOUIS, MO., WHERE THE 1950 ASME SEMI-ANNUAL MEETING 


NE 19-23 


1950 Semi-Annual Meeting to Be Held 
In St. Louis, Mo., June 19-23 


Si LOUIS, MO, the “Gateway to the 
West,"’ will be che scene of the 1950 Semi 
Annual Meeting of The American Society of 
Mechanical Engineers to be held in the Statler 
Horel, June 19-23, 1950 
already under way for a program of 31 techni 
cal sessions and a number 
inspection which will convin 
members that their 19590 vacations 


Arrangements are 


yf social events and 


trips 


taken i 


Lou 


June and should include a visit to St 


Eighth Larges: City 
As the eighth largest city in the United 
industrial 


interest for the mechanical engineer 


States, St. Louis is an center of 


much 
There 
all cypes and classes of ferrous and nonferrous 


railway-car building 


are plants to be visited which produce 


products, steel mills, 

plants, electric-motor and transformer 

facturers inc and heavy-mac 

manufac 

tries, am 

mills and 

cries, 

high! 

overs ag in 
Supplying th 

activity are the 

Unian Ele 

the Laclede Gas I 

River 

facilities 

of the city, 


Fuel 
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It will not be all work and no play for 
members who attend the Semi-Annual Meet- 
The Municipal Opera will 
be open and will be a ASME 
visitors. This beautiful open-air ‘theater 
presents a brilliant and colorful spectacle 
The lead parts are played by the finest talent 


ing in Se. Louis 


‘must’ tor 


of the American stage, the dance and singing 


choruses are trained to perfect m and the 
large orchestra is manned by the finest musi- 
cians. A night at one of these light-opera 
performances will be remembered a long 
time 

Then of course there will also be major- 


league baseball games, the famous St. Louis 
Zoo, parks, museums, botanical gardens, and 


just about anything needed for a pleasant 


vacation 
Technical Program 


ng professional divisions and 


mmiuttees are P anning sessions 


App ed Mechanics, Fuels, Gas 

Power, Heat 

Design, Management 
¥ » Dower 


Transfer, Hydraulics, 
Materials 


Process Indus 


arrangement: 
(rsenerai ) 

am, R. W. Merkle, 

cr, secretary; R. O 
V. Williamson, tech 
l trips; 
Leussler, 
CH 
put 


spection 
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Outside Photographers 


T is nor the custom of The American Society 

of Mechanica! Engineers, esther at its mect- 
ings « ‘ $s, to engage the services of 
outside ph ers to take pictures of 
groups or individuals. All photographic 
work is done by the ASME staff, except in cases 
where members of the local press are invited to 
Be guided by this in- 


cover a special function 
embarrassment in the 


formation to avoid 


furure 


Standard for Cutters Aim 
of Wood Industries 
Division 


fh Wood Industries Division of The 
American Society of Mechanical Engi- 
neers recently mailed a questionnaire t% lead- 
ing manufacturers to determine their inter- 
est in a standard for arbor dimensions of wood- 
working machidery. Partial returns indicate 
a definite interest in this proposal. 

The project is sponsored by the Wood Indus- 
tries Subcommittee on Wood-Cutting Tools 
and Equipment and is the first step by the 
ASME to end confusion caused by the grear 
variety of arbor dimensions used in connection 
with circular saws and cutters in the wood 
industry 

The questionnaire asks for information on 
catalog designations of woodworking ma- 
chinery using arbors. Data requested include 
arbor diameters, arbor speeds, diameters of 
saws accommodated, and saw gages 

If final tabulation of responses indicates a 
general interest in standardization in this field, 
the Wood Industries Division will request the 
ASME Standardization Committee cto initiate 
action for formation of a ‘‘sectional commit- 
tee’ under the procedures of the American 
Standards Association, Inc. The procedures 
of the ASA assure every organization having “ 
substancial interest in the project of an ample 
opportunity for participating in the work of 
such a sectiona) committee 

Thomas D. Perry, temporary chairman of the 
subcommittee, welcomes inquiries from inter 
ested companies and individuals, His address 
is $01 East Main Street, Moorestown, N. J 


Petroleum Division Creates 
New Committees 


fb Petroleum Division of The American 
Society of Mechanical Engineers recently 
announced the creation of three new commit- 
tees and two additional committee posts in its 
progratn for increased service to the engineers 
in the petroleum industry 

The « Membership Develop 
ment Committee, F. J. Daasch, Gulf Oil Corpo- 
ration, Tulsa, Okla., Students and 
Recent Graduates Committee, Linn Helander, 
Kansas State College, Manhattan, Kan., chair- 
man; Advisory Committee, William Raisch, 
consulting engineer, Long Island City, N. Y., 


mmuttees are 


chairmar; 


hairman 
The new posts are that of Publicity Secre 


tary to which O. L. Lewis, Jones and Laughlin 
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Supply Company, Tulsa, Okla., was named 
and Re Secretary to h E N 
Kemler, Southwest Research Institute, Hous- 
con, Tex 


whi 


search hi 
, Was app unted 
Division is one of the ne 


ASME Professional Di 
been doing excellent work in promoting the 


The Petroleun west 


of the visions and has 


the petroleum ind 


taged in the 


mechanical aspects of istry 


Ics ane South west 
have won the support of tl 


E. W 


velopme 


ual conferences 
¢ industry 
Research 
Pittsburgh, Pa 
iM 


Jacobson of Gulf and De 
ym par y I 

and J. N. Sexto 

rk, N. Y 


secretary of che Division 


chairmar 


Company, New Y 


1950 RAC Meetings 
Announced 


B' TWEEN March 20 
Sect s of The 
Mechanical 
cight Regional 
Mectir 


1 May 6, 1950, all 

Sociery of 
Engineers will lelegatcs to 
Administrative Commiurtee 


each of the ASME Regions, to 


gs, one it 
t and national problems, as well 


iscu gional 
items submitted 


s material ts 


4 t ar t ip Oi 


by various Sections. T! mpiled 
by the Agenda Committe 

The meetings held tl 
are part 


pring of cach year 


of the machinery by which individual 


members through the Officers of their Sections 
¢ their say about how the Society con 
$ activities A list of the 
page 


ach year th 


meetings ap 
s clsew on thi 

In the fall of ASME 
Committ invites ¢cac Section to 
} 


sete 
Agenda 
tu pr s for isc uss n tor the next Lo iference 
These items are tabulated by the Agenda Com 
of the ASME Sections 
15 
are ced on the final agenda for con 
Adm 


by a 


mittee and sent to each 
appr 


ofr 


for ywval. Items approved by or more 


leratio Regional nistrat 
nmittcees 
RAC mec placed in 
agenda of the R nal Delegates ¢ 
Fach d rate ese me 


sami 


approved majority 


the ngs are then th 


wniterence 
tings and the Con 
rd ner d 
1 per di 
utional Society t 


aye a m allow 
w ard his c 
Two 
Regi Admit 


cgates trom 


ESWP 
m 


tenance of ¢ 
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Four-Day Conference Planned by 
ASME Pittsburgh Section 


HE 1950 national conference of the ASME 
Process Industries Division is being hejd 
oa April 24-27, 1950, jointly with the annual 
Mechanical-Enginecring Conference of the 
Pittsburgh Section of the ASME. As is cus- 
tomary, the latter is being sponsored by the 
Pittsburgh Section with the active co-opera- 
tion of the following Societies: American 
Materials Handling Society, Pitrsburgh Ch 
Penn 


of Western I 
and Society for 


ter; Engineers Society 
vania, Mechanical Section; 
the Advancement of Management, Pittsburgh 
Chapter 

Because of the joint sponsorship of the 
onference, the program has been designed ¢« 
nterest all process engineers while emphasiz- 

process industries of the Pittsburgh arca 
t should therefore have both rational and lo 


al appeal. Inspection of two nearby 
idustries planned to give members more thaa 


well as 


trips 


a superficial glance at operations, as 
the technical sessions, may well attract cngi- 

neers from other Sections 
Noe forgetting student members, the Plar 
1ing Committee has arranged to have seniors 
it local engineering schools present papers at 
ibjecr al 
ed to the one under discussion during the ses 
As 


dents will be given reduced rates for 


h of the technical sessions on a s 


an incentive to attend the 


conter 


Technical Program 


-chnica! sessions on Monday morn 
24, will be spons wed by the ASME 
j 


¢ first 
April 

Industries Division and will be devote 
Blast Furnaces A 


ym Carnegic Insticute of Techn 


Proce 
tro “'¢ 


tudene fr 


ynditioned Aur for 
logy 
t a paper pertaining co blast fur 


The formal opening of the Conference will 
be a luncheon on Monday to which members 
ymed by A. M. G. Moody, chair- 
nan of the Pittsburgh Section, and by a repre 
s Industries Division 

ns will be held Monday afternoon 
j 


will be wel 


tative of the Proces 
Tw 
The 


collection symposiun 
f the 


first will be a 
ed by 


seven speakers 


t th al division 
epresenting leading 
anufacturers will speak on applications of 
lectrostatic precipitators, operation and main 
' ' 


filter-type dust Ilectors 


unsolved dust-collection problems and others 
At the second session Crosby Field, Fellow 
ASME, will talk on “‘Small Ice." On Mon- 
day evening one session will be devoted to the 
design of chemical-process equipment and the 
other sponsored by the Process Industries Divi- 
sion will discuss ““Treatment of Waste Pickle 
Liquors’’ and ‘‘The Process and Use of Per- 
lite.’ 

Tw ») sessions are planned for Tuesday morn- 
ing. The firse will be devoted to synthetic 
fuels and the second ro methods time measure- 
ment. On Tuesday afternoon the Lake Erie- 
Ohio River conveyer will be discussed by two 
speakers associated with the project. The 
m will take up the problem of 
of 


second 
maintenance 
reel ndustry 
e will be the 
Int 1 invited to 
-ss the gacheri 
lay 


metalworking, radi 


Inspection Trips 


\ Wednesday 
ments have been made for a party to leave for 
Babcock and Wilcox 
Beaver Falls, Pa., for a luncheon at 
Broadhead Hotel, to be followed by a tour of 
I Guides the group 


the plant 
th h the plant which has a capacity of 


rough 


11:30 on morning arrange- 


the Tube Company, 
the General 


will conduct 


pr ducing 15,000 tons of seamless steel 
A feature 
tior ~ continuous asting of stee 
~ blooms, and methods used to 
t finished tubes 

At 8:30 Thursday mornin 
been arranged ro the 


Frick Coal ¢ 
} 


arriving at the 


per 
month f che trip w ll be inspec 

billets, 
forging in- 
spe 
g another trip has 
Robena Mine of the H. C 

Uniontown, Pa 


the 


ympany, Upon 

n group will be con- 
round lumping starion 
! igh 
breaker building, blending 


ducted to the underg 


and will follow the path of the coal thro 


the screening and 
bin, washing plant 

For 
tending the Conference the W 
f the Pictst 


and river landing tipple 
of members at- 


wives af sts 


men's Auxiliary 
' 


gh Section ganized last spring 


eresting program of social 


1950 Regional Administrative Committee Meetings 


Days 


Mor 


Thurs-Sat 


Mon 
Fri 
Tt 

Fri-Sa 


Sat 


Fri 


Dates 


May 


5-6 
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ASME Junior Forum 


Eprrep BY A OMMITTE or J NIOR MEMBER 


‘ > cf C ‘ finished our second cup of 
an Reports c r. Davies said that we had a fine 4s ) 
ating id he would be glad to do what 
Jo to help to pet this program 

int ffect 
He concluded his comments by stating that 
hoped the junior members throughout the 
try would realize what ao outstanding 
pporcunity they had to benefir from partici 


this program 


By Donan E. Jauncens, chairman 


National Junior Committee 


Needs of Young Engineer Studied 
by Rochester Section 


nat specific 
ymmented that this was at 
a wth-while objective , and informative plane 
n that the t t r 
x mect in 1950 ¢ levote ¢ atten ¢ here quite naturally represents 
whose interests are in this 
programs are open to all 
rineers whether or not they are members 
the ASME Usually the formal programs 
t meetings with the Rochester 


ecring Society 


New Program 


The new program will be devoted to the 
young engineer rather than the junior engineer 
to distinguish between juniors by virtue of age 
and junio vircue of their ASME member- 
ship grade ! embers of the Rochester 
Section will be invited to participate. Mem- 
bers of the student branch at the University of 

ill be invited 

organizing a separate Junior 
essity of which is in ques 
tion at the m« nt, this new activity will be 
catried out by the program chairman who is a 
personal correspondence snior member of the executive board. The pro 
nmittee members and active juniors in other gram chairman is a junior tnember both in age 
parts yf the f he foll f brief revi ) : and grade In planning for this new activity 
1 p ri chester Secti he program chairman attended the 1949 An- 
Meeting in New York, made a survey of 
everal mecti that had to do with the 

»f the young engineer, and had a dis 
chairman of the National 
Junior Committee. In this manner informa- 
for the program was obtained. The 
wing subjects been considered for 

t meetings: Education after gradua 

engineer and his civic responsibility 
ional registration; integrating che 
his community; ASME functions 

ization city government stru 

management training; and opportuni 

the field of engineering 

The new program aims to stimulate interests 
young men engaged In engineering and to 

as 2 irce information and ideas ed i 1 yurage them to take advantage of oppor 
the Ju I iT he machine or product desigt nd ar nities for growth available through the 


mittee ar 
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ASME. The intent also is to arouse inrer- 
ests to the point where they become aware of 
and begin co take on civic responsibility 
By Witttam P. Wier, Ja., Jun. ASME, 
Rochester Section 





Letter 


To the Editar 


MAXIM which I read many years ago by 
A“ author that I have since forgotten has 
stuck in the back of my mind 
is the rent a person pays for his space on earth 
While I was listening to Judge Arthur T 
Vanderbilt's talk on ‘Standards for Citizer 
at the 1949 ASME Annual Mecting, this 


and 


It reads, ‘Service 


ship 


saying came to the torctront made me 
wonder whether I was paying as much rent as 
I should 
my duties as a citizen? 

Judge Vanderbilt, who is Chief Justice of the 
Supreme Court of New Jer ry, in presenting the 
first Roy V. Wright Memorial Lecture, brought 
forth 


self-abasement, disturbing points that I would 


Or more specifically, was I shirking 


many interesting but, | might add with 
like to mention briefly for the benefit of those 
who were not present. He first mentioned the 
lack of interest professional men have in public 
affairs and illustrated this point by an anecdote 
revealing that even politically active men and 


women often could not identify the public 


officials governing them——even othcials as im 


portant as their congressman or their own state 


senator or representative. The question 
Could I 


Vanderbilt further met 


I came to was 

Judge 
giect in the simplest practice of gooc 
hip ting 
prediction 


none 
a 


1 the ne 
| 


citizen 


it is alarming to consider the 
that the next president will prob- 
ably be clecred from a group of voters that com- 
prise less than $0 per cent of the total eligible 
vote Is the task 


of electing our representa 


tives government so unimportant that we 
find it difficule to spend 30 minutes a year in 
letermining who will be the people who gor 
ern us 

Ha 


using trumped Ip excuse 


any of us tried t 


ha aid *'t to the 
asked to sit on the 

How many 
ty work 


community-acti 


nity to serve was presente 


that the governme 


mat 


make 


that 


be 
management. Not everyone is en 
work 


for pulelic ttc But the 


that leaves him the opportu 


vf citizenshi 
as working with y 
YMCA or B 


affairs rr 


exampic, the 


} } 
i 


paper 


s published 


cuHanicaL Enornegaino. Let's all of us, par 
ticularly the younger engineer, make an addi 
tional effort to use our professional education 
to serve our community and government by 
participating more fully in public affairs 


By Joun B. Buaxnaarpt, Jun. ASME 


Indexes to Publications 
Available Upon Request 


-Y EPARATE Indexes for 1949 to Macwanicat 
Enorneerino, the Transactions of the 
ASME, and the Journal of Applied Mechanics 
are available. The cost of the three indexes is 
25 cents. Separately they are ten cents each 
Requests should be made to the ASME 
Order Department, 29 West 39th Street, New 
York 18, N. Y 
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Instrumentation 
Courses 
’ | HE Education Committee of the 
Industrial Instruments and Regula- 
Division of ASME is collecting 
ntation and auromatic- 


tors 
data 


control 





courses being taught in engi- 
and colleges. In- 
ncluding 


neering s< 
formation on 1¢ «survey, 
course outlines of 26 different courses in 
may be 


schools, ob- 


College of Engineering, 
Ithaca, N. Y 


littee, 


niversity 


ASME Elects Twelve Fellows 


HE American Society of Mechanical 
Engineers honored 
members by clecting them to the grade of 
Fellow of the Society 
To be qualified as a nominee to the grade 
of Fellow one must be an engineer who has 
acknowledged engineering attainment, 25 
years of active practice in the profession of 
engineering or teaching of engineering in a 
of accepted standing, and has been a 
f the Society for 13 years 
le of Fellow Je 


mad 
ion by five Fellows or members of the 


has twelve of its 


Promo 
gra only on 


cil to be approved by 


of cheir contribu 
m and to the Society, 


The men who, by virtue 


tion to their professi 


were so honored are 


Howard Stewart Bean 


Howaarp S. Bean, chiet of capacity, density 
flow-meter section, National 
Washington, D. C., was born in 
yunty, Calif., Ocr. 23, 1893 
fegree of BSME in 1917 from 
iversi of California. Since 1922 Mr 
Bean has been a leader in the development of 
ers for measuring the rate 
j | Much 


@ases and liquids 
vf the numerical factors 


and Bureau of 
Standards, 


Clara ( 


r f tlow oj 
bortt of his work has 
been the determination 
upon Reynolds number depends 
Th | 


lata, 
great 


tance if 


which the 
nethods and for which he is to a 
ft basic 
’ gas 
As chairman of the Subcommittee on Revision 
vf Report, Part 1, ASME Research ( 
luid Meters, he prepared the text and 

he fourth edition, 1937, of Fluid 

Their Theory and Application. He 

c iderable contribution to the 


field 


extent resp nsible, are 


impor 


the steam, oil, and induscries 


ommittee 


in the technical and holds a 


shock-absorbing landing gear 
Hobart Cutler Dickinson 
chiet of the 
1al Bureau of 


utter Dickinson 
Heat a wer Division, Natior 
Standards, Washington, D. ¢ 


mene 1945, 


Hopart 
iP 
antil his retire 
Maine 


He was 


Dangor, 


1949 


educated at Williams College and received an 
AB degree in 1990 ani an MA, 1992; in 1910a 
PhD from Clark University. Dr. Dickinson's 
achieve ts the following: The 
Altitude Laboratory, the first laboratory for 
testing 
of low-t 


inciu le 
aircraft engines under the conditions 
mperature and low barometric pres- 
simulated flight conditions; the 
bomb calorimeter for measuring the heat of 


combustion of fuel; 


sure which 
such as coal, oil, etc.; 
Standard Values for Ice and Water-—by measur- 
ing the specific heats of ice and water and the 
heat of f sion, of ice, basic data for retrigera- 
tion engineers was These 
the standards today for ice and 
connection with these measurements, impor- 


values are 
water. In 


»btained 


alorimeters 
These 
proved calorimeters have been widely used in 
investigations of the properties of other sub- 
stances which are of great importance to me 
International Standards 

as a representative of the Society on Interna- 
steam tables and heat 


tant developments were made ir 


for making such measurements im- 


chanical engineers 


tional Committees or 
inits, he was instrumental in assisting the com- 
mittees to reach satisfactory decisions by his 
His papers in scientific and techni- 
cal publications have been many and of impor- 
He was a member of societies both here 


and abroad which 


assistance 


tance 

yncerned themselves with 
yf science and engineering 
page 198 


the advancement 
For obituary 


Hugh Latimer Dryden 


Huon L. Drynpen, director of research, Na- 
tional Advisory Committee for Aeronautics, 
born in Pocomoke City, Md., July 2, 1898, 
educated at Johns Hopkins University 
In 1916 he was granted an AB; 1918, AM; and 
1919, PhD. Dr an authority on 
the subject of laminar turbulent 
surfaces in the region known 
bo He was responsible 
for the development of instruments for measur- 
the most important being the 
neter and the pressure sphere 
ence, both theoretical and 


Dryden is 
and flow, 
particularly ¢ 
as the dJary layer 
ing turbulence, 
hot-wire anem 
His work 

experimental, pointed out the importance of 


turbulence z n acrodynamic variable and 
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showed that turbulence in wind tunnels was 
responsible for the conflicting results obtained 
with streamlined bodies and wings in differ- 
ent wind tunnels. This made possible the 
interpretation of wind-tunnel tests and ‘con- 
tributed greatly to the improvement of air- 
plancs. Improved wind tunnels, in turn, 
made it possible to reproduce flight condi- 
tions and greatly facilitated the study of 
laminar-flow airplane wings 

During the recent war, Dr. Dryden 
vice-chairman of the Committee on Acrody- 
namics of the National Advisory Committee 
for Aeronautics, chairman of the NACA Com- 
mittee on self-propelled guided missiles, and 
chief of the Division of New Missiles of the 
National Defense Research Committee. He 
was director of the development of guided 
missiles, notably the radar-controlled glide 
bomb, the Navy ‘‘Bat,’” which when released 
from the mother airplane homed automatically 


was 


on its target. For his war work on guided 
missiles he was awarded the Medal of Freedom 
He is a member of many military and scientific 
groups which work in this field and has served 
as a member of the Publications Committee 
of the ASME. He was president of the Wash- 
ington Academy of Sciences in 1948 


Paul Burn Eaton 
Paut Burn Eaton, professor and 
the mechanical-engineering department, Lafa- 
yetce College, Easton, Pa., started there as 
assistant professor in 1924. He had taught 
at Cornell and The Pennsylvania 
State College before. From 1915 to 1918 he 
had been professor of mechanical engineering 
and head of the department at the Chinese 
Government Engineering College, Tangshan, 


head of 


University 


China 

He has served the U 
sultant in industrial training, engineering, sci- 
management, defense, and war-training 


S. Government as con- 


ence, 
divisions. He was consultant to the U. § 
Department of State on Special Mission to 
later adviser to the Minis 


of the Government of 


China and was 
try of Communications 
the Republic of China 

Professor Eaton has written many papers on 
his experience in China and is the co-author of 

Machine Design He is a member of the 
Old Guard;’’ was a member of the Commit- 
tee on Relations with Colleges, 1940; 
ager, 1940-1942; and vice-president, Region 
lil, 1947-1949 


Edward Beach Gallaher 


man- 


Epwarp B. Gatraner, industrialist, engi- 
neer, and designer, was born in Paris, France, 
April 28, 1873, and educated at Stevens Insti- 
cute of Technology. He received an ME degree 
in 1894. Mr. Gallaher’s contributions to the 
advancement of the science of engineering are 
numerous and diversified. By use of a process 
which he discovered about 1839 he pioneered 
with the New York World in making newspaper 
illustrations directly from photographs. From 
1890 to 1900 he was engaged in the design and 
development of some of the first American- 
made ‘gas and gasoline-operated engines 
Later, as a partner in the Gallaher-Baylis Engi- 
neering Company, New York, N. Y., he de- 
signed and constructed a number of electric 
trolley roads, as ll as power- 


traction 4 f 
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houses for both lighting and trolley service 
The firm was retained as consulting engineers 
for several municipal railroads. At about the 
same time, he served as consulting engineer 
for the DeLaVergne Refrigerating Company, 
New York, N. Y., in the development of the 
Hornsby Acroid oil engine and the Diesel 
engine for the Westinghouse Machine Com- 
pany of East Pittsburgh, Pa., in the develop- 
ment of its first line of gas engines. He also 
organized the Keystone Motor Company, 
Philadelphia, Pa., and designed and manu- 
factured what is believed to be the first gaso- 
line-engine-powered horseless carriage manu- 
facrured for sale in America. In 1903 he took 
out a basic patent on a grinding and lapping 
compound, called “‘Clover Compound,” and 
incorporated the Clover Manufacturing Com- 
pany in 1907 at Norwalk, Conn., which today 
is a tremendous enterprise running into the 
millions. He began the publication of an eco- 
nomic service in 1910 and today his “Clover 
Business Letter’’ and other writings reach over 
150,000 people cach month. He also writes a 
monthly economic bulletin for the Army Ord- 
nance Association. Mr. Gallaher was 
awarded in 1947 the Crowell Gold Medal by 
the American Ordnance Association and in 
1949, a plaque “‘in recognition of his great 
contribution to the National Defense of the 
United States.’ 


Ralph Leon Goetzenberger 


Raven L 
and director of the Washington Projects Of- 
fice of both the Minneapolis-Honeywell Regu- 
lator Company and Brown Instrument Com 
pany, was born in Minneapolis, Minn., Dec 
4, 1891, and educated at the University of 
Minnesota, receiving a BS degree in 1913 and 
EE in 1914. After working with various engi- 
neering firms as 
in the first world war as a major in ordnaace, 


GoxTzeNperGer, vice-president 


consultant, and his service 
he was engaged by Minneapolis-Honeywell in 
1927 to organize the industrial-controls divi- 
sion when the company first became inter- 
ested in promoting the use of full-automatic 
controls for industrial processes. Originally, 
under Mr. Goetzenberger’s direction, the com- 
pany’s first line of industrial control motors, 
valves, etc., was developed. After che acquisi- 
tion of the Brown Instrument Company, Mr 
Goetzenberger made 
the organization and had under his charge the 
market-research-development program. The 
purpose of this division was to further the 
use of full-automatic controls in industry. He 
was responsible for and largely directed the ef- 
forts of the Moist-O-Graph and the use of 
instrumentation and automatic controls in the 
textile industry. At the outbreak of the Euro 
pean war in 1939, he was detached from the 
Brown Instrument Company and given the 
assignment of directing the work covering 
contacts with the various divisions of the 
Armed Service, directing his particular efforts 
toward Army Ordnance and Navy. Through 
Mr. Goetzenberger’s efforts, the company 
played a prominent part in the fire-control 
for example, the re- 


was vice-president of 


instruments program, 
design and manufacture of practically the en- 
tire periscopic fire-control and sighting equip 
ment was necessary. He was active in con- 
nection with committee work for the Army 
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Ordnance Association ia reference to the sup- 
ply of optical glass chat was so necessary for 
all fire-control work. He is an advisory 
member of the EJC Committee of the 
U. S. National Cotamission for UNESCO; 
ECPD delegate on Citizens’ Federal Committee 
for Education, adviser to the U. S. Office of 
Education; Fellow, AIEE, and a member of 
several scientific and technical societies. 


Arthur Frederick Johnson 


Axtnur F. Jounson, professor of mechanical 
engineering, school of engineering, George 
Washington University, Washington, D. C., 
was born in Brooklyn, N. Y., June 27, 1889 
In 1911 he received an NA degree, Webb In- 
stitute of Naval Architecture;, ME, George 
Washington University, 1915; and PhD, 
University of Michigan, 1938. Dr. Johnson 
has been allied with George Washington Uni- 
versity since 1916 in various teaching capaci- 
ties and served as acting dean of engineering 
from 1930 to 1931. Since 1923 he has been con- 
sultant to many government and private 
undertakings in his field. During the war he 
was largely identified with the ‘‘Seamobile,"’ 
a unique vessel which had its hulls prefabri- 
cated at the steel plants, except for the bow 
and stern. Hull assembly was done at emer- 
gency shipyards with minimum of equip 
ment and skilled labor. The special design 
of the power plants of these vessels further 
reduced the delay in construction and the cost 
Expensive thrust bearings were replaced by 
standard rubber truck tires, fitted into verti 
cal tube trunks, further simplified the conven- 
tional During the first cen 
months of “‘Seamobile’’ service under charter 
to a private concern, fuel oil, gasoline, and alco- 
hol were transported coastwise through good 
and bad weather at profit to the U. S$. Govern- 
ment. The results of this undertaking have 
demonstrated the desirability of such a de- 
sign, modified according to sea-trial results, 
for future emergency sea transport 

Dr. Johnson is the author of several books 
and has contributed papers which have been 


of much value to the field 


construction. 


Ralph A. Sherman 


Raven A. Suueman, assistant director, Bat 
telle Memorial Institute, Columbus, Ohio, was 
bora in Oskalossa, lowa, Dec. 18, 1896. He 
rec. ved a BA degree from State University of 
Iowa, 1920. Mr. Sherman's career with che 
Bureau of Mines degan as an analyst in the 
coal laboratory, Washington, D. C., then in 
the fuel section, Pittsburgh, Pa. Later he 
was made assistant physicist to fuel engineer 
He did research work on marine boilers. In 
1930 he joined the Bartelle Memorial Institute 
as supervisor, Fuels Division, and did research 
on combustion and radiation from flames of 
pulverized coa! and natural gas, domestic fuels, 

ymestic stokers, industrial stokers, gasifica- 
tion, pulverizer design, smokeless stoves, and 
carbonization. In 1947 he was made assistant 
director of the institate. Mr. Sherman has 
been responsible for the technical direction 
of all activities on fuels and mechanica! equip- 
ment. He holds patents on a stoker, and ap- 
paratus for burning carbonaceous fuels, and 
one burning solid fuel. Some of the papers he 


has written are Supply of Air to Coal- 





Fired Steam Locomotives, Energy Sources 
of Tomorrow, Looking Ahead In the Fuels 
Supply,’ and “Development of a Design ofa 
Smokeless Stove for Bituminous Coab He is 
a director at large of the ASME 


Ludwig Skog 


Lupwio Sxoa, senior partner, Sargent and 
Lundy, Chicago, Ill., was born in Bodo, Nor 
h 24, 1888 He received an ME de- 
gree from Trondheim Polytechnic [nstitute in 
1909. Mr. Skog is one of the developers of the 


reheat cycle and cyclone furnace He received 


way, M 


a citation from the government for his work as 
engineer in charge of design and constructior 
for power development and mechanical process 
engineering fog the Oak Ridge (Tenn. ) gaseous- 
liffusion plant. He is one of the co-author 
of the paper, “The Horizontal Cyclone Burner 
which was given at the ASME Annual! Meeting 
in 1946. Mr. Skog visited several European 
countries to study power-plant engineering and 
on his return he stopped in England to act as 
con tant to Merz and McLellan, London 
tion with a large power plant erec ted 


John St. Lawrence 


Joun Sr. Lawrzence, retired assistant work 
manager, Erie Works, General Electric Com 
pany, was born in Harlepool, England, De 
29, 1880. He received an ME degree from the 
University of Toronto, 1908. During a period 
of nearly 34 years with the company he was as 
sistant mechanical superintende manu 
turing superintendent, g 
and during the last ¢ 
works manager. He was responsibl 
lecting and training a corps of capable assist 
ants. He was also responsible for providing 
manufacturing engineering direction to his 
associate enat g them to design suitable 
buildings, select equipment, provide 
and tra f m to handle 

| es as the plant expanded, 

bout 1900 in 1913 Mr. St. Law 
authorized mt rmy and Navy 
obtair 

ance that w rnuld be 

the Erie Works or by 

to exusting facilities The 

Works in meeting the exa 

gun Mounts was rec 
was calle 


ym jan 


ibmarine 
hed an 

output of 16 

This performar 

and letters of app 

ficers of the Navy 

As war demands becar 

manutacturing tacilites of 

manufacturing equipment at a cost of approxi 
vided. Mr 


mately $16,000,000 had to be provi 
Sc. Lawrence was given responsibility for exe 


cuting this program. The Syracuse curbins 
plant was built, equipped, and organized ir 
record time—approximately seven months. A 
total of approximately 3,000,000 hp was pro- 
duced, finally reaching an yatput of 28 curbine 
generator units a month The company’s 
contribution to the Navy program and par- 
ticularly to the destroyer-escort program was 
recognized by a citation to Mr. Se. Lawrence 
from the Navy Bureau of Ships for ‘‘Ourstand 
ing Service to the U. S. Navy during World 
War II,"’ dated March 1, 1947 

mince the termination of t ic War and untl 
Mr. St. Lawrence's retirement in September 
1947, he was responsible for manufacturing 


engineering direction in converting to peace 
time production and providing employment 
tor upward ot 15,000 pe ple 


Julian B. Tobey 


Juuian B. Toney, president, Appalachian 
Coals, Inc., Cincinnati, Ohio, was born at 
Freesoil, Mich., Aug. 7, 1895 
cated at Michigan State College, and in 
received an ME egree from the U. S. Naval 
Academy. M ybey's work has been con 
improving pra 


He was 


rned primarily with i 
1g and the appli ation of coal-bur 
pment. He inaugurated a broa 
e series of fucl-engi 
nich 26 were ultimately 


industrial centers of the | 


lar 


- 
rd arrended by leading engineers of equion 


public utilities, general 


pre lucer as well as 


purpose of these meetings was 
co-ordinate the common interests of the « 
producers, the users of coal, and the manufac 
turers of fucl-burning equipment As a resule 
vt these mectings, which were attended by 
from 200 to 1000 people, much progress was 
made in improving design and operation of 
coal-burning plants; combustion equipment 
and boiler furnaces were designed with greater 
flexibility so that a wider range of coals could 
be utilized. Improved operating techniques 
were widely disseminated. Extensive cor 
tributions were made to engineering litera- 
ture 
As an outgrowth of the curtailment of 
travel during the war years, technical meet 
ings could not be held, and tn order to continue 
his program he inaugurated the publication of 
Coal Reference Bulletins. These 
sist plant Managers, operators, at 
nufacturers in better application of 
equipment and improved operation of coal 
burning plants. Much of his work during this 
iod was directed particularly toward utiliz 
ing the more plen iful types of cx al durin 
war period when many operations were | 
capped by the severe shortages of tuel 
He has served on the Technical 
Board of Bituminous Coal Researc 
eprion of che program and has b 
this board since 1940 This w 
the development of 
1aces, improved 
railroad locomot 
derable progress in the art of smok« 
elimination. Mr. Tobev 
ASME Fuels Divisio hi 


1as been 


Final date fo 
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ASME Calendar 
of Coming Events 


March 30-April 1 


ASME, Region VIII, Annual 
Meeting, Baker Hotel, Dallas, 
Texas 


April 12-14 


ASME Spring Meeting, Hotel 
Statler, Washington, D. C 


Final date for submitting papers 


was Dec. 1, 1949 


April 24-26 


ASME Process Industries Divi 
sion Conference, William Penn 
Hotel, Pittsburgh, Pa 
submitting papers was 
Dec. 1, 1949 


June 12-16 


ASME Oil and Gas Power Divi 
sion Conference, Lord Baltimore 
Hotel, Baltimore, Md 


Final date for submitting papers was 


Feb. 1, 1950) 


June 19-23 


ASME Semi-Annual Meeting, 
Hotel Statler, St. Louis, Mo 


(Final date for submitting papers was 


Feb. 1, 1950) 


June 22-24 


ASME Applied Mechanics Divi 
sion Conference, Purdue Uni 
versity, Lafayette, Ind 


Final date for submitting papers was 


Feb. 1, 1950 


opt. 18-22 
ASME Instruments and Regula 
tors Division Conference, Munici 
pal Auditorium, Buffalo, N. Y 


Final date for submitting paper 


t May 1, 1950) 


Sept. 19-21 


ASME Fall Meeting, Hotel Sher 
iton, Worcester, Mass 


Final date for submitting papers 


Vay 1, 1950 


Sept. 25-27 


Petroleum Mechanical Engineer 
ing Conference, Hotel Roosevelt, 
New Orleans, La. 


Final date for submitting papers 


Vay 1, 1950 


Oct. 23-25 


ASME Fuels Division Conference, 
Hotel Statler, Cleveland, Ohio 


Final date for submitting papers 


luly 1, 1950 


Nov. 26-Dec. 1 


ASME Annual Meeting, Hotel 
Statler, New York, N. ¥ 


Final date for submitting papers 


fug. J, 1950 
of Other Societies see 
page 184) 
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Candidates for Membership and Transfer 
in the ASME 


ASME 


News 


Hanor, Witsiam, Seattle, Wast 
Haymes, Ecorgipas, New York, N.Y 
Herora, Georce E., Cinconville, Wi 
Higarns, Max B., New York, N.Y 
Jeppesen, Lyce Rosear, Mound, Min 
Kersey, Evererr E., Orange, Texas 
Kina, G. W. K., Detrout, Mict 
Lemensis, Curiiry, Long Beach, Calit 
Lemury, C. Buac, Porte Arthur, Texas 


Lesniax, Frank G., Laurel, Miss. (Re & 


McKeown, R. J] , Montreal, Que., Can 
Micwet, Pana L., Raleigh, N. ¢ 
Mownets, Ratea D., Ja., Jenkintow 
Munaray, Leo P., Ross, Calif 


Nresiino, Loum H., St. Lous, Mo. (Re 


Oroensurcenr, Rurus, Chicago, 
Peck, Tusopons H., Rochester, N.Y 
Prancer, R. D., Washington, D. ¢ Rr 
Presser, Mictow S., Pasadena, Calit 
Powerks, Rosser F., Schenectady, N. Y 
Rains, Crorat O., Bartlesville, Okla 
Ripesroen, E. A., Austin, Texas 
Rosy, Raymono I Mitchell, S. D 
Roirertr, Eowarn D., W. Hartford, ¢ 
Scnrerer, Ricuano 8., Buffalo, N.Y 
Smita, RayMonno W K rigsport Te 
Swowpen, Eart W., Kirkwood, M 

Sypney, Philadelphia, Pa 

, Miromim M., Chicag l 

Tt Ja., Medway, Mass 
Swann, Wa. H., Opportunity, Wast 
1 HBODORID 
Tomas, Artava, Temple City, Calit 
Vaotsors, H. A., San Antonio, Texa 
Verner, Avan ft Baltimore, Md 
Wreecers, Wiamor F., Ju, Me. K 
Wise, H. H., Jeffersonville, Ind 
Wrirrxe, W. | , Springfield, Ohio 
Waicut, Joun N., Pitesburgh, Pa 
Zout, Basu. V., Los Angeles, Calif 


HANGE IN GRADING 
Transfers to Member and Associate 


Creoace Ft Newark, Del 
Wayne ( 
R mors ) Toront One 


Villanova, Calit 


Pa 


A 


es, Purtxos J]., Cambridge, Ma 


Ca 


W Sale Lake City, Utah 


Donato McHarpy, Beverly 
W., Shawinigan Fall 
(sR A NBERRY Huaman, Shawmur, A 
Gaeex, Lewn E., Wesleyville, Pa 
Harcn, Acesat M., Seoncham, Mas 
Hrecoack, Joun M., Phoenix, Ariz 
Hunts, Agtaur T.,Montgornery ¢ 
Kuen, Roserr D., Downey, Calif 
Kino, R. M., Memphis, Tenr 
Koon, Winttam A., Detroit, Mich 
Kocaiacs, ALexanper j., Alhambra 
Koen, Wittiam C., Hastings, Net 
Korsttan, Rosert J., Durham, N. ¢ 
Larverty, Enwarp C., Springfield, Oh 
Macuine, James, Mason, Mict 
Mane, Ronert Len, Waterbury, ¢ 
O Rourke, J. T., New York, N. ¥ 
Rapow, Himan, Richland, Wash 
r, Frep J., Fort Wayne, Ind 
Jacia, Calcutta, India 
Matruew, Hempstead 
Wirttam K., Chi 


Ma 
Q 


I 


& 








Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., in co-operation with the national societies of Civil, 
Electrical, Mechanical, and Mining and Metallurgical Engineers. This 
Service is available to all engineers, members or not, and is operated on a non- 
profit basis. In applying for positions advertised by the Service, the applicant 
agrees, if actually placed in a position through the Service as a result of an 
advertisement, to pay a placement fee in accordance with the rates as listed 
by the Service. These rates have been established in order to maintain an 
— nonprofit personnel service and are available upon request. This 
also applies to registrant members whose availability notices appear in these 
columns, Apply by letter, addressed to the key number indicated, and mail 
to the New York office. When making application for a position include 
six cents in stamps for forwarding application to the employer and for return- 
ing when necessary. A weekly bulletin of engineering positions open is availa- 
ble at a subscription of $3.50 per quarter or $12 per annum for members, 
$4.50 per quarter for nonmembers, payable in advance. 


New York Chicago Detroit San Francisco 
8 West 40th Se #4 Fast Randolph Street 100 Farnsworth Ave. 57 Post Street 
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A COMPLETE SYSTEM-~- 




















sure. 

cating ap@ actuating parts is by permagent magne © 

transprission. > 
@ Automatic Control Yhit is attached direct} to the Indi- | 


cator and operates the Zemote signal alarms (fight or horn) | 
at any remote locatiogs. 


The Control Unit mpfty also be used as a contrgl for mechanical 7 
equipment such af motor-operated valves, pymps, etc. 


FOR COMP! DESCRIPTION AND SPEKIFICATIONS OF 
YARWAY RBMOTE LIQUID LEVEL INDICATORS, WRITE FOR ~ 
BULLETIN/ WG-1822. 


YARNALL-WARING OMPANY 
108 Mermaid Ave., PhiladeJphia 18, Pa. 


A RECORDING BOILER 
LEVEL INDICA- 
R—THE YARWAY 


Yorway Remote Liquid Level mI -L8-GRAPE on 
Indicator with Control Unit BULLETIN WG-1830, 


ee 


Yarway Remote Hi-lo-Alarm Signal Horns Three Yoarway Remote Hi-Lo-Alarm Signal Lights, 


thowing low level, normal operation and high 
level. Each unit shows all levels 


WAY REMOTE LIQUID LEVEL INDICATOR 


Sh 
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When the problem is moving air or gas, 
turn to R-C dual-ability to supply 
accurate, dependable answers 


That’s one job we know, inside-out. For almost a century, 
we've been air-and-gas specialists, exclusively. Without 
being immodest, we think our engineers are the best in- 


formed in the industry, on blowers, exhausters, gas pumps 


and related equipments. hauster for coke oven plant, 
Capacity 16,850 cfm. 


They have an extensive line to draw on, too. They make 
unbiased recommendations between Centrifugals and Ro- 
tary Positives—-we re the only company offering this dual 
choice. With capacities ranging from 5 efm to 100.000 
cfm, we can supply standard units closely matched to the 
job, for efliciency and economy. 

As to how R-C equipment performs, our old-time, 
repeat customers are the best answer to that. They'll 
testify that you will reduce your buying and operating 


problems when you call on R-C air-and-gas specialists. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


502 Michigan Avenue, Connersville, Indiana R-C Cycloidal Rotary Pump for hendling 
gos or vapor, together with liquids, in 
4 or chemical processing. 


° 





DOING ONE THING WELL 


/gan 
Sime oe 
— FOR ALMOST A CENTURY 
ONE OF THE DRESSER INDUSTRIES 
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Single Reduction 


MecHaNnk 





Al 


Precision Gears—File Hard Tooth Surfaces— 
Resilient Cores 


Tang Driven Motor Shaft Pinion provides 
positive locking without small keyways 


Extra Capacity Ball or Tapered Roller Bearings 


Cast Iron Construction for maximum rigidity 
under load 


Corner Mounted Offset Shaft—More 
Compact Design 


Unit Case with Integral Bearing Housings 
Maintains Gear Alignment 


Large Oil Reservoir—Efficient Splash Lubrication 


Leakproof Oil Seals 


Dynamically Balanced, Die Cast Aluminum Rotor 


impregnated Windings Protect from Moisture, Weak 


Acids, Alkali, Dust and Oil 


Cast Iron Housing, Head and Flange Insure Strength 


and Rigidity 


Ball Bearing Motor for Trouble-free Operation 


a Name 
\ Company 


Double Reduction 


ENGINEERING 


1 b. p. double reduction unit 
with output speeds from 230 
R. P.M. to 45 R. P.M. 


The new line of Foote Bros.-Louis 
Allis Gearmotors offers industry new 
in design — improved 
efficiency in operation — longer life. 


compactness 


These units are available in single, double 

and triple reductions, output speeds of 780 
down to 7.5 R. P. M., in ratings of 1 h. p. through 
75 h.p. Open drip-proof, splash-proof, enclosed 
and explosion-proof motors are available. 


These drives are compact in design with sturdy 


cast housings, streamlined inside and out. Precision helical 


gears have file-hard tooth surfaces and tough, resilient 


cores, giving long-wear life and maximum load carrying 
capacity. Mail the coupon for bulletin. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept.Q, 4545 South Western Boulevard + Chicago 9, Illinois 


at 
— an 


s / 
COTE? BROS. 


——— 





Triple Reduction 


Bulle Power Thademaooion Thnough Color Beare 


! Foote Bros. Gear and Machine Corporation 
4545 S. Western Bivd., Chicago 9, Illinois 


Gentlemen: Please send me a copy of Bulletin AGM with 
Information on Foote Bros.-Louis Allis Gearmotor. 


Address 
\ 
\ City 
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JENKINS PRACTICAL PIPING LAYOUTS 


How to plan a Diagram by Huxley Madeheim 
sure 


LOCALIZED HOT WATER ae Coons fogs 
SUPPLY USING STEAM- 7 ae 
COLD WATER MIXERS 


Generally small in size (up fo I” or 1'5*), 
steam-cold water mixers are used to supply 
hot water economically to limited areas in 
industrial plants— washrooms, chemical proc- 
Cnees, sterilizing, heat exchangers The ac- 
companying diagram shows the installation of 


two such mixers, with piping connections. 


Strainers, in all lines to the mixers, prevent ‘ear toed @rebe wan 
accumulation of scale and dirt, and thus pro- 
long mixer life. Many install a steam trap at COL0 wares vo wreee 
A 
r 
the end of the steam feed to drain the con- sveamee 
densate away. This keeps live steam at the 
hat ewowtree 
mixer inlet, and avoids lost time in arriving 
at desired hot water outlet temperatures, 
The check valve recommended for this lay- 
mrt sTtee 
out is the Fig. 92, Jenkins Regrinding Bronze one 99. 
Swing Check Valve. These checks prevent 
backup and mixing of the steam and cold 
water in the feed lines. The Fig. 92, with its 
45° seat, will remain tight even at extremely ‘ , “ oremaring «ano 
u feurenarued eEquaron 
low pressures, and its high tensile strength 
coup earEe Ler vO oun 


bronze disc can be reground easily without 


removing the valve from the line 


Consultation with accredited piping engineers 
COPYRIGHT, 1950-—JENKING BROS. 
and contractors is recommended when plan- 
VALVE RECOMMENDATIONS 


ming any major piping installations 
For details and valves to suit varying conditions see Jenkins Catalog 


A CHOICE OF OVER 500 VALVES 


To save time, to simplify planning, to get all ope QUAN - JENKINS VAIVES SERVICE 


the advant gee of Jenkins spree talized valve Fig 65) 1BBM Gote Steam Moin Shuto# 

Fig. 651 188M Gate | Cold Water Main Shutoff 

Fig. 47 Bronze Gote | Steam Feed to Mixer Shutoff 

Fig. 47 Bronze Gate | Cold Water Feed to Mixer Shutoff 

Fig. 92 Bronze Swing Check | Prevent Backflow to Steam Main } 

g. 92 Bronze Swing Check | Prevent Backflow to Cold Water Main} 

ae 106A Bronze Globe | Control on Hot Water Outlet | 
Fig. 106A Bronze Globe Emergency Free Blow on Condensote 

| Fig. 47 Bronze Gate | Condensate Trap Shutof 

lFig 106A Bronze Globe | Trap Test 

| Fig. 92 Bronze Swing Check | Prevent Condensate Backflow 
Fig. 47 Bronze Gate Condensate Return Shutoff 
Fig. 743 Bronze Needle Pressure Gage Control 


| 
engineering, select all the valves you need T 
from the Jenkins Catalog. Its yvour best 
assurance of lowest cost in the long run. Sold 
through leading Industrial Distributors 
Jenkins Bros., 80 White St.. New York 13, 
N.Y Bridgeport, Conn.; Boston; Philadel- 
phia Chicago San Francisco Atlanta, 


Jenkins Bros, Lid., Montreal 


+ 
| 
| 
| Fi 
if 
| 





A NEW BOOK OF PIPING LAYOUTS, Nos. 26-50 


including above, is in preparation. Mail coupon to 





zZEraxzr-rOY*™ONne> 


1 

! 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
6 


get your copy when ready 


amv: | INS 


Reserve copy of New Piping Layout Book for 
LOOK FOR THE DIAMOND Make 


= VALVES=<> 


Address 
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Announcements of current advertisers 


in MECHANICAL ENGINEERING 


and A.S.M.E. MECHANICAL CATALOG 


<r Pre 





Available literature or information may be secured by writing direct to the manufacturer and mentioning MECHANICAL ENGINEERING as a source. 








High Pressure Micronic Filter 


Waterman Engineer- 


PSI ' 10 GPM 
ng SAF 





Wat P E.ngineering 
Co., 72 ister Ay 
Evan ton, I 


New Fatigue Testing Machine 
Filling a wide gap in the capacity range of 
Baldwin-Sonntag Universal fatigue anc 
lated se ce testing machines, a new 
itv (5006 
atic 5000 |b 
nating force), known 
a unced by The 
Locomoti Works, Philadelphia 42, 
This machine aj s alternating vertic: 
forces at a frequency of 1800 cy 
ute and maximum amplitude 
Load accuracy is within 2 percent o 
0.4 percent of capacity, whichever may 
The machine 1 driven by a2 hy 


greater. 


ynchronous motor. 


MECHANICAI 


re drop 


moment of inertia 


In addition to the features of other fatigue 
machines of this type, the new machine will 
accurately maintain static preloads up to 
5000 Ib. during test Preload is automat- 
ically reset to the predetermined value when- 
ever an electrical contact is made by a slight 
change in length of calibrated loading 
springs (induced by creep in the specimen 
or other cause). A relay circuit then acti 
vates a motor drive preloading screw 

All load-receiving parts are mounted in an 
inner machine frame which seismically 
suspended by springs in an outer frame so 
that no perceptible vibrations are trans 
rnitted to or received from the floor 

The new machine occu] a floor spa 
£9 by 67 inches and its work table is 44'/s 
inches high with an area 52 by 60 inches on 
which to accommodate specimens or { ill size 
machine elements or assemblies 


Major Development 
in Anti-Friction Bearings 


m th y est of me 


il } pr viou y 
this country, new ‘Micro 
Bearing number R 1-4 (pictured here 

er) design, i id to reduce 
compared to the next larger 
3°) reduction in interna 

" } » limit 

creasing the speed limi 


slat 
anabdie 1 


ts weight and space requirements 
, reduce centrifugai tor Ri id 
or flywhe 
The bearing is fully ground, « 5t 
practice casuring 
P with a 


be! 


‘ an 
| effect, 86°, 


Peterborough, N. H., immediate uses of this 
bearing are reported to be chiefly in the 
fields of Instrumentation and Control, par 
ticularly in widely used “Synchro” and 
Servo” devices, with the potentialities in 
mall mechanisms in general considered 
unlimited 


Series LA Hydraulic (Oil) Cylinders 
A new and extensive line of hydraulic (oil) 
cylinders for industrial service, is announced 
by Vickers, Inc., 1500 Oakman Boulevard, 
Detroit, Mich 





at of the new cylinders include im. 
proved cylinder head seals, multiple piping 
connection positions, universal mounting 
, special self-adjusting packings, 
and adjustable hydraulic cushions. Design 
of the new cylinder line also follows practice 
recommended by JIC Hydraulic Standards 
for Industrial Equipment. 

The Vickers Series LA Hydraulic (Oil) 
Cylinders are available in 12 standard bores 
from 1” to 8", and 12 standard mounting 
arrangements, with innumerable combina- 
tions possible. Nearly all models can be 
optionally equipped with either standard or 

j 


position 


’ 


i 
heavy duty re 

For complete information write for Bulle- 
tin 49 


Spray Fan Coolers 
Blower Co. announces a new 
Spray Fan Coolers for convenient 
installation in re frigerated rooms where 
high capacity is required but ceiling height is 
restricted 


new “Low Head Room” design the 
located on the side of the unit 

on its top as in conventional 
The air enters the spray secnion 
Contineed on Page 42 
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at the top; it is chilled in passing down thru 
the spray and over the refrigerant coils; 
t enters the fan section at the bottom and i 
discharged from the side at th: top. When 
refrigerant temperatures below freezing are 
ised, the process is kept free from frost, ice, 
or trom freezing by the use of brine orNiagara 
“No Frost” Liquid in the sprays 
The application s to food freezing and 
storage, meat packing, ice cream hardening, 
candy chilling, cooling and treezing tunnel 
and other refrigerating processes. Five 
init sizes are produced at present, with ca 
pacities ranging from 1680 to 11,000 C .F.M 
of chilled air. The maximum height is 72” 
Floor space required ranges trom 16 sq. ft. 
to 72 sq. ft. Because of improved efficiency 
This cutaway view of the in air travel, experience shows that this new 
type cooler delivers more air at lower power 


propeller drive on an out- cons imption than do cony ntional ver ically 


arranged coolers. Patents have been applied 


board motor shows how for. The manufacturer is the Niagara 








Blower Co., 405 Lexington Ave., New York 
ls, & @ 


easy it is to run power 


* . New Multiport Back Pressure 
around a turn with a single and Relief Valve 


S.S.White flexible shaft— \_new back pressure valve has been d 


veloped and placed in production by Klipfel 
much simpler and more Valves, Inc., Division of Hamilton-Thoma 


Corp., Hamilton, Ohio. Made in two types, 


economical than with gears, the new value is exceptionally accurate and 


durable Fype 135VW will maintain stean 
universal joints, etc. pressure at any desired point between 0 and 
9s Type 136VW is an atmospheric re 
Courtesy LeJey Mig. Co het valve tor vac n service Both valve 
Minneapolis, Minn are suitable for heating systems, power plant 





and process applications where close regula 
tion of large quantities of steam is required 
The new multiport valve is a logical de 


velopment of the patented Klipfel No. 135 





























I 

back pressure valve used so successfully by 
an ". ¢ oe - 1 
F meet? so many steam users. The multiport valv 


tundamentally an assembly ot 


Simplicity is an inherent characteristic of S.S. these single port valves 
White flexible shafts. Since they function as a 
single, self-contained mechanical unit, they are 
an economical and effective way to simplify 
your controls and drives to save parts and 


speed up assembly and production. 


WRITE FOR BULLETIN 4501 


It contains basic information on flexible 
shaft selection and application. In- 


cluded are tables of sizes and physi- & . add The inner val consists of an inverted 
2 p which des « piston cast integra! 
cal characteristics. Write for a free , . with the vals ire enters th 


copy today. hamber berween tl and pi ton through 


SSWHITE oysrriat 


THE $. &. WHITE DENTAL MFG. CO. Division 
=a DEPT. L 10 EAST 40th ST, NEW YORK 16, N. Y. =e - : 
FLEXIBLE SHAFTS AND ACCESSORIES etal Oty. Soll Gan osition is accom 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS ' hed by vera mportant means Th 


Oue of Americas AAAA Industrial Enterprises ENLe suaiueedin dieiees vachsacsco ~ 
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spring tension due to valve lift. The effec 
tive area of the cup type inner valve is con 
all posinons of valve opening 
ally, the ity head of the steam flow 
hrough the vz is used to increase th 
press i he cup, overcoming the 
| change in spring sion 3 valve 
paches full open 
ith these new back 
wire drawing” and 
sating flow ire virt 
the individual valve 
In sequence Th 
pressure, Oniy one vaive 
throttling position 
Individual and positive testing or 
of each valve unit can be done witho 
Moreover, repair 


it di 
mantling the valve 
replacement of one of the units does 1 
vent operation of the valve as a whole 

This very practical feature i 
cause the units are independent 
and bec ause the large Capacity 
permits operation without one of the unit 

Welded, all-steel construction of the valve 
body provide trength with a minimum 
weight: all vertical loads are carried by 
struts to prevent distortion of any part of 
the valve For installations requiring fre 
quent adjustment or water ng, suitable 
accessories are available 

For further information and complete data, 
write to Klipfel Valves, Inc., Division of 
Hamilton-Thomas Corp., Hamilton, Ohio 


New Edward All-Purpose Forged Steel 
Stop Valves Simplify Maintenance 


ew 


xy Edward Valvy 


ft torwec 


strength, thes 
umon bonn 


and wit! 


Continued on Page 44 


MECHANICAL ENGINEERING 


You needn't be concerned with horses, real or 
mechanical, to profit from the experience of a 
roving amusement ride operator in Michigan 


He liked to give the youngsters a real whirl 
for their money. But he couldn't make money 
when the spinning horse carts broke down or 
when the kids were so jolted by abrupt starts that 
they were afraid to ride. Operating difficulties were 
spoiling the fun — and the profits. 


At wit's end, the troubled operator called in 
Winsmith. It turned out to be true that a stock 
Winsmith reducer fit the job as a nut fits a bolt. 
But what really brightened the profit picture were 
the transmission improvements recommended by 
the Winsmith factory trained engineer who called. 
Effected at a negligible cost, they accomplished 
smooth, low-torque starting, permitted discarding 
of unpopular safety belts and eliminated shaft 
breakages. No more profit losses — the mechanical 
steeds now ride in the money. 


Your applications of power transmission may be 
remote from the amusement field. They may call 
for large, heavy duty speed reducers to operate 
sewage sludge agitators, or for fist-size units to 
rotate a glittering array of appliances on a display 
table. 


Whatever the use, it’s worth remembering that 
with Winsmith you get widest selection of stock 
reducers anywhere —and at the lowest cost. But 
what the ride operator remembers most about 
Winsmith is what will impress you the most from 
your very first contact . . . unique individualized 
service by factory trained transmission engineers. 


CATALOG HANDBOOK No. 148 
if you hove it, get your nome on the 
mailing list for new 1950 edition by 
writing today. 


acme | 


DORA Series 1/20 to 1/8 HP. 


BY Series 1/5 to 12-1/2 HP. 


ff 


DB Series 1/30 to 4-1/2 HP, 


y 


BX Series 7/8 to 8-1/2 HF. 


WINFIELD H. SMITH 


« 
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HALLOWELL Solid Steel Collars, func- 
tionally proportioned throughout . . . pre- 
cision-machined so faces run perfectly true 
. are beautifully polished all over. . . yet 
they cost less than common cast iron collars. 
3” bore and smaller are made from Solid 
Ber Stock. To make sure the collar won't 
shift on the shaft, they are fitted with the 
famous UNBRAKO Knurled Point Self- 
Locking Socket Set Screw—the set screw 
thet won't shake loose when once tightened. 
pon gga a “buy word” in shaft 
ve available in a full range of sizes 
a inmedIATE DELIVERY. 
je for name and addres of your nearest 
MALLOWELL ond UNBRAKO Industrial 
Distributors 
OVER 47 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 20, PENNSYLVANIA 
Chicego © Detroit © St. Lowis © San Francisco 


AYosa VALVE PLATES and DISCS 
FOR COMPRESSORS 


MACHINED — not punched out —which prevents cracks and strains thus 
eliminating breakage risk of fragments of broken plates getting in cylinders. 
Best obtainable alloy steels used to meet requirements. Oil hardened and tem- 
pered to correct hardness. Precision ground to perfect flatness. 


Let VOSS make your next Valve Plates and Discs! 


SILENT ELEVATOR SERVICE 
made possible by IMO OIL PUMP 


This quiet, reliable, pulsation-free, vi- 
brationless pump is just the thing for 
hydraulic elevator operation —or any 
other service where noise is a nuisance 
and reliability is essential. 
De Laval-IMO pumps are available 
for general handling of oil and fluids 
over a wide range of vis- 
cosities, 


Send for Catalog LE-A 


0 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 





ANY 
DESIGN 


ANY 
SIZE 


INDIVIDUALLY 
CUT AND 
GROUND 





J.H.H. VOSS cO., Inc. New YorK 54, NY. 


- Fesrvuary, 1950 








| e Keep Informed 


Trailer-Mounted 
Portable Compressors 
Designed for Easy Handling 





A new line of easily handled trailer 
nounted portable compressors has been 
developed by Gardner-Denver Co,, Quincy, 
Illinois. Designed especially for operating 
mall air tools on miscellaneous service jobs 
these new compressor units are said to be 
deal for painting contractors, stone masons, 
monument workers, public utilities and in 
dustrial plants. Their capacity is ample tor 
operating paint spray guns, chipping ham 
mers, light paving breakers, spaders, tam 
pers and similar pneumatic equipment 
The Gardner-Denver trailer-mounted units 
are furnished complete—the air-cooled com- 
pressor, with V-belt drive to gasoline engine, 
a sturdy pipe tank type base. 
init equipped with semi-pneumatic 
rubber tired roller bearing wheels, drawbar, 
trailer hitch and stabilizer leg—can be 
readily towed behind a car or service truck. 
The compressor is built to the same high 
tandards of quality, the manufacturer re- 
ports, which have made the larger Gardner- 
Denver compressors famous throughout in- 
dustry, mining and construction. The forged 
teel crankshaft, for example, ipported on 
both sides of the throw by adjustable Timken 
Tapered Roller Bearing 
Three sizes are aval ilable, and all units are 
carefully balanced for one-man handling. 
Production Line **Megger”’ 
Insulation Resistance Tester 
Electrical manufacturers and electric al 
repair shops will find the new 
operated “Meg” type of “Meg 
Tester a boon to production 
ess types of electrical equipm 
and dependable tests can be 
thus minimizing defect 


control circuits 
power plants. 2— 
ry and power installa- 
tors, cables and 
hich the dielectric 
int. Such tests 


MECHANICAL ENGINEERING 








¢ Keep Informed 


lation 





careful observations of insu 
10 or more min- 


involv 
resistance with time up te 
utes. 4-~-Testing multi-conductor communi 
cation cables, as in telephone plants. 5 
Testing contro! and power circuits in railway 
signal installations. 6—Production testing 
of all types of electrical equipment and com 
ponents Experimental and laboratory 
us 

Rectifier-Operated “Meg” instr 


In the 
replaced by a 


ment, the 
“power-pack” consisting of a constan 
age step-up transformer and selenium rect 
The 


a wid 


hand generator ji 
t-voit 


fier, giving a constant d-c test voltage 

““Megger”’ true 

range and is independent 
Compiete inf 

had by requesting 

the James G. Biddle 


Philadelphia 7, Pa 


ohmmeter, cover 
supply vo tage 
and pric may be 
illetin 21-46-50 from 
, 1316 Arch Street, 


New Low Torque Rotary Swivel Joint 
The Barco Manufacturing Co. has an 


nounced a new rotary swivel pipe ) int for 


swivel anc ow-revolving applicat 


The design of this joint eliminates wedg 
action of the ball against the gasket, thi 
turning torque is almost completely elim 
nated The bal held in place by a Belle- 
ville spri 

It is unmiqu mong swivel and revolving 
ide flexibility 


t wear or breakage 


joints in that asn amount of 


reduces the possi 
from side strain 

It performs without leakage at 
temperatures and extra heavy models are 
res and vacuur 


extrem« 


available for extreme pres 
Successful performance has been obtained 
at continuous rotation up to 30 RPM, It 
will handle practically all fluids and gase 
including corrosive acids and alkal 
Simplicity of design permits low_first c« 
intenance 
in 90° angle and 


and freedom from 


in 3 s” tol” pipe si For 
write Barco Manufact 
t Winnema 


information, 
Co., Dept. 73, 1801 We 
cago 40, Ll 


York Offers Shangri-La Comfort 
to Public 
ast! Air 


Continued on Page 46 
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IT’S A CLARK ELECTRIC 


AND WHERE 


PROPERLY EMPLOYED, 





| 


IT’S A MONEY-SAVER..... 


Profitwise, it makes no difference 
to CLARK whether you choose 
electric-powered or gas-powered 
fork-lift trucks; CLARK builds a 
complete line of both. But profit- 
wise, it makes an important dif- 
ference to you. 

The benefits to be gained from 
mechanizing your materials han- 
dling are sure to be considerable 
under any circumstance, but they 
can be maximum only when you 
use equipment that is exactly right 
for your particular operation. By 
determining before you buy which 
power type is better for your plant, 
you'll be money ahead .. . and 
more money ahead, of course, for 
buying that proper power type in 
the CLARK line. 





INDUSTRIAL TRUCK Div, 


You can CONSULT CLARK 
with assurance of getting com- 
pletely impartial advice about your 
specific needs; advice backed by 
unrivalled experience in modern 
materials handling methods, and 
by machines that are acknowledged 
leaders in their field. 

It will pay youtocall the CLARK 
dealer. There’s one near you, and 
he’s equipped to give you thor- 
oughly dependable help. It costs 
nothing to CONSULT CLARK and 
it doesn't obligate you in any way. 

For a copy of Material Handling 
News and information about 
CLARK movies (invaluable guides 
to the best in materials handling 
methods and machines) write direct 
to CLARK. 





NY BaTTLe CREEK #8, MICH. 


E 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


4 N 
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All These Were Once 


DUST COLLECTION PROBLEMS, TOO 


48 Carbon Black Plants 
203 Metallurgical Installations 
205 Acid Plants ¢ 40 Paper Mills 
270 Detarring Installations 
216 Power Stations 
73 Steel Plants « 99 Oil Refineries 
and Miscellaneous Installations 


Your electrical precipitator installation will 
be individually engineered...and based on 
the Research Corporation's experience graph- 
ically shown by that towering pile of thou- 
sands of blue prints. 

This knowledge is a valuable asset that 
will help Research engineers to “‘tailor- 
make” your Cottrell installation. For ex- 
ample, they can more quickly determine the 
right answers to such variables as the size, 
shape and type of both discharge and col- 
lecting electrodes, their relative spacing, 
flue arrangements and many other factors. 
At Research you can count on profitable 
solutions to individual problems. 

Research Corporation Cottrells can be 
made as efficient as you desire. They can col- 
lect 95% to over 99% of all solid or liquid 
particles suspended in gas entering equip- 
ment. Write for free booklet giving valu- 
able data. RC-121 





Typical One Day Collections 


® 250 TONS OF FLY ASH 
® 5500 POUNDS OF CONCENTRATED 
SULPHURIC ACID 
® 6 TONS OF SODA SALTS 
AT PAPER MILL 





CORPORATION 
122 S. Michigan Ave. Chicago 3, lil. 


RESEARCH 
405 Lexington Ave., N. Y. 17, N.Y. 








—AS YOU WANT IT... 
WHERE YOU WANT IT 


THE KANE 
BOILER 
PACKAGE 


Each KANE BOILER PACKAGE is carefully considered by us 


STEAM 


> 


individual” job,--from the customer's requirements 
And each BOILER PACKAGE is a com- 
the correctly 


os on 
to the finished unit 
pact, self-contained steam source that includes 
sized KANE Automatic Gas-Fired Boiler complete with gas 
burner and controls to maintcin required steam pressure, 
and an M-K-O Automatic Boiler Feed system designed to 
return condensate and supply moke-up water os required 


for highest operating effi-iency 


“ Engineered Steam at its best with four decades of experience 
The KANE Boiler is built to at your disposal—so, sence your steam problem to us for study 
A.S$.M.E_ specifications, in sizes 4 
- : on 
to 30 HP 


ENGINEERED STEAM AT ITS BEST 
EARS:KANE-QFELDT 


1903-1915 EA REET, PHILADELPHIA 25, PA. 
FOUR DECADES OF AUTOMATIC GAS-FIRED BOILER MANUFACTURING EXPERIENCE 


recommendation 
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years. Heretofore, they say, pack- 

ir conditioners such as those used in 
taurants, stores, bars, office theatres, 
banks, hotels and hospitals were designed to 
cool and dehumidify the atmosphere at a 





system, wccording to them, Works 
inder norma! conditions. However, 
onditions are not always normal. York 
Engineers admit that during those Spring, 
Summer and Fall days, when the weather 1 
ncomfortably humid, present day packaged 
uir conditioners must chill the air excessively 
to wring out exce moisture. 
However, with the invention of the 
they claim, it is now possible 
e the atmosphere with a packaged 
quickly and easily installed in a 
23 by 32 inches of floor space. 
Previously, atmospheric controls were in 
engineered central 
: n air conditionin tems where exact 
mperature and imidity control was a 
ist,” according to the York Engineer 
They say a revolutionary new Air Wringer 
V-Coil makes the operation of the “atmostat” 
possible. Under normal conditions retriger 
int flows through both sides of the “V”’ coil. 
However, under muggy abnormal condi- 
tions, all that is necessary to retain ideal at 
mosphere conditions, they claim, is a flip of 
the “‘atmostat” switch. The refrigerant is 
then diverted to one side of the coil where it is 
concentrated on re moving the excess mois 
ture from the air without reducing tempera 
ture below the comfort level. “In short it 
means, two air conditioning systems in one,” 
they said, “that’s why Yorkaire is being called 
the ‘2 in 1’ air conditioner 
The Yorkaire models, 352 and 552, ac 
ording to the announcement, have a com- 
em that is set, 


n 


slete hermetic cooling sys 

sted and sealed at the factory, tamperproot 
and trouble-tree to assure the same service 
free performance of the finest household re- 


frigerators 


Plastic Parts Make Drastic Cut 
in Vending Mach 
Production Cost 


s instead of n 


ves up frozen 
a coin and de- 
\ en Irs dispensing 

uts hold 148 i and are auto- 
natically reloadec storage space 
which holds 300 more The dispensing units 
are four large gear-shaped rings that turn 


Phe new ven 
cream pop 


rs chang 
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on a single shaft to deliver pops to customers 
a time 
Each dispensing unit ring is composed of 
two sections molded from Bakelite phenolic 
plastics material by Plastic Fabricators, 
Inc., of Fernwood, Del. Co., Pa., who also 
designed and made the mold. These plastix 
dispenser units each cost $76 less than a 
comparable unit of die-cast metal, saving 
$304 on each vending machine for the joint 
manufacturers—-Eastern Engineering and 
Sales, Inc., and Dexdale Hosiery Mill 
Use of eight shaft bushings molded of Bake 
ite phenolic plastic and costing six cents 
each instead of soft metal bushings which 
cost $1.20 each additional $9.12 
per machine 
Laminated plastics made with Bakelite 
phenolic varnish are also used in the machine 
for drum facings and spacer bars on the dis- 
penser units because they are strong, light, 
easy to assemble, dimensionally stable and 
they won't corrode 
Along with production cost cuts enabling 
them to sell the ice cream vendor for $895, 
the manufacturers found other benefits in 
the shift to plastics. Production was speeded 
by the elimination of several machining and 
finishing operations. The worked 
more efficiently It weighed 30 pounds less, 
cutting shipping expenses, and the ice cream 
spops don’t stick to the plastic dispensers as 
they did to the meta 





one at 


aved ar 


machine 


Westinghouse Builds Big Valves 

for Southern California Edison 

A contract for building two 120-inch butter 
fly valves for Southern California Edison’s 
Big Creek Powerhouse No. 4 has been 
awarded to the Westinghouse Electric Corp 
The two valves, to be built at the 
tion’s Sunnyvale plant, will regulat 
of water to 
house on the San Joaquin River approxi 
mately 52 miles northest of Fresno. Deliv 
ery of these valves is slated for the latter part 


corpora 
the flow 


hvdro-generators at the power 


Among other domestic hydraulic valv 


fac mng assignment now nderway 
Westinghouse plant are 10 large linked 
roller gates for the Garrison Dam in North 
Dakota, part of the Miss« 
six sluice gates and three linked roller gat 
complete with frames and hoists for the 
Grapevine Dam, Texas; three 54-inch butter 
fly valves for the Municipal Water District 
ot Los Angeles, and a 30-inch Staats-Hornsby 
valve for the Los Ang Flood Control 
District. The last-named valve, to be in 
stalled at Pacoima Dam, discharges water 


ni Valley project; 
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THIS LUBRIGANT SAVES 


7 TIMES ITS COST 
IN PRODUCING SHOES! 


Tis nationally known 
tanner and manufacturer 
of work shoes and gloves writes us... 


*... You recommended to us 
LUBRIPLATE NO. 100 for lubricating 
the chain drive on our paddle wheels 
which turn the hides immersed in a 
solution in concrete vats. The chain, 
during use, is always soaked. The 
solution is sometimes acid and some- 
times caustic. Up to the time of your 
recommendation, we had not found 
any lubricant that would stay on 
the chains for any appreciable time. 


“Heretofore, the average life 


of a chain was approximately one 
year. We have applied LUBRIPLATE 
to these chains every two weeks for 
two years. Since then, not one new 
chain has required replacement, and 
they are still going strong. 


“At this time it appears that 
for every dollar we have invested in 
LUBRIPLATE, we have saved seven dol- 
lars in chains with actual savings 
still to come.” 


WOLVERINE SHOE & TANNING CorP, 
Rockford, Michigan 


You, too, can enjoy the savings made possible with LUBRIPLATE Lu- 
bricants. There is a LUBRIPLATE product for every industry. LUBRI- 
PLATE reduces friction and wear, prevents rust and corrosion and is 
most economical to use. Write today for case histories of savings made 
possible by the use of LUBRIPLATE Lubricants in your industry. 


LUBRIPLATE DIVISION .« Fiske Brothers Refining Company 


Newark 5, New Jersey + Toledo 5, Ohio 
DEALERS EVERYWHERE + SEE YOUR CLASSIFIED TELEPHONE BOOK 


LUBRIPLATE 


the Modern Lubricant 


Fesrauary, 1950 - 47 





Using this test chamber with its Kinney High Vacuum 
Pump, engineers ore now able to create controlled 
high-altitude conditions right in the laboratory. 
This artificial “Heaven on Earth”, designed and 
built by Distillation Products, Inc., is a great boon 
to the aircraft industry. It permits precise observa- 
tion of what happens to equipment under the ex- 
tremely low absolute pressures encountered miles 


above the earth. 


On the production line, too, Kinney Pumps are es- 
sential to many modern products and processes. 
Vacuum production of light bulbs and electronic 
tubes, vacuum coating of mirrors, vacuum dehy- 
dration of foods and pharmaceuticals—these and 
many other operations rely on the dependable low 
absolute pressures created by Kinney Pumps. For 
detailed information on the complete line, write 
for Bulletin V45. 


KINNEY MANUFACTURING CO. 
3582 WASHINGTON STREET, BOSTON 30, MASS. 

NEW YORK . CHICAGO . PHILADELPHIA 

CLEVELAND HOUSTON ° NEW ORLEANS 

LOS ANGELES SAN FRANCISCO ° SEATTLE 





Available in eight Single 
Stage and two Compound 
models capacities from 
13 to 702 cu. ft. per min 

for pressures down to 
0.5 micron abs 


things FOREIGN REPRESENTATIVES 

old GENERAL ENGINEERING CO. (RADCLIFFE) LTD 
makins a ’ Station Works, Bury Rood, Radcliffe, Lancoshire, England 
getter HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. |. Australia 


Ww. S$. THOMAS & TAYLOR PTY., LTD 


KINNEY HIGH VACUU 


Johannesburg, Union of South Africa 
Zurich, Switzerland 


M PUMPS 





e Keep Informed 


n a hollow-jet pattern to minimize erosion 
ind spray in the overflow basin. 

Equipment for foreign hydraulic projects 
now under construction at the plant includes 
butterfly valves for the Santa Teresa and 
Danxho Dams in Mexico. Three 72-inch 
butterfly valves have just been shipped for 
nstallation at the Santa Barbara Dam in 
Mexico. 





Baldwin-Rex Improved Tooth Form 

Roller chain drive life can be lengthened 
ip to 50% through the proper use of Baldwin- 
Rex Improved Tooth Form Sprockets. Four 
*xclusive advantages ot these sprockets ire: 
1) All teeth in arc of contact share in the load 
for the entire lifeof the chain. (2) The longer 
tooth form will handle more pitch elongation 
thereby lengthening the life of the chain. 
3) Gap angle is a predetermined variable, 
designed according to the number of teeth, 

assure most efficient chain action. (4) 
Straight tooth profile permits accurate cut- 
ting and finishing of the Baldwin-Rex [m- 
proved Tooth Forn 


sicieaa 


The Baldwin-Rex Improved Tooth Form, 

composed of a root circle, straight working 
faces tangent to the root circle and topping 
curves which bring the tooth to a point. 
The gap angle, an important feature of tooth 
design, determineswhether or not the power is 
transmitted by and to all teeth in the arc of 
contact and whether or not the load on the 
incoming tooth of the driver sprocket or the 

tgoing tooth of the driven sprocket is held 
to a minimum. There is an ideal gap angle 
for each number of teeth. Too large a gap 
ingle forces the chain out of mesh and allows 
t to override the sprocket teeth. The mini 


im gap angle is fixed by a required clearance 
adjacent to the roller path in entering or 

aving the tooth gap. The gap angle of the 
teeth in a Baldwin-Rex Sprocket is designed 
tor the closest practical approach to the 
ideal so that the load is best distributed over 
the teeth in mesh. The pressure angle of 
Baldwin-Rex Improved Tooth Form Sprocket 
is variable, but does not change with chain 
wear. The power is transmitted by and to 
all teeth in the arc of contact irrespective of 
any pitch increase due to chain elongation. 
In addition, the straight working face of the 
Baldwin-Rex Improved Tooth Form can be 
accurately finished. The lengthened profile 
of the Baldwin-Rex Improved Tooth Form 
allows for more pitch elongation before the 
chain will fail to properly mesh with the 
sprocket teeth. 

The American Standard Tooth 
which is now generally in use, is compos 

rves on the flank and face. With 
design, the pressure angle decreases 
chain wear. With a decreased pres 


angle, the incoming tooth of the driver 





48 - Fepruary, 1950 


MECHANICAL ENGINEERING 








e Keep Informed 


sprocket and the leaving tooth of the driven 


sprocket have more and more of the load 
imposed upon them. This increases sprocket 
wear and decreases chain and sprocket life. 





For sprockets having a medium to large 
number of teeth, the teeth are too short and 
do not provide for sufficient chain pitch 
elongation “his results in the necessity of 
discarding the chain before it is worn out 


New Line of Temperature 
Indicators Announced by G.E. 

A new line of temperature indicators 
industrial and laboratory use has been an- 
nounced by General Electric’s Meter and In 
strument Divisions. 

Included in the line are cold-end compen- 
sated thermocouple thermometers for meas 


uring temperatures up to 3000 F and resist 
ance thermometers tor temperat “; p to 


wo F 


The thermocouple thermometer is avail 
able in two sizes: the Type DO-71 with a 
3 inch flange and the DW-71 with a 2'/; 
inch flange. Both types can be supplied in 


ther square or round molded Textolire 


vermocouple thermometer can be 
temperature measurement in a w de 
of industrial applications, including 
galvanizing vats, melting pots, ind rial tur 
naces, infrared drying ovens, oil quenching 
baths, ceramic kilns, and salt baths for an 
nealing. 

Designed for the measurement of low tem- 


varie 


eratures where high accuracy ts important, 
th resistance thermome ters are aval ab e 
in two standard types: the DB-15 long-scale 


instruments and the Types DD-6 and DD 


x-inch rectangular, surface- and flush 
nted instruments 
These thermometers are suitable tor bear 


ng temperature measurement, generator 
j 


and transformer-winding temperature ind 


cation, refrigeration and air conditionir 


n 


ting, drying operations, remote fluid ten 


ture indication, and scientific laboratory 


Abrasion-Resistant 
Flexible Metal Tubing 


Chicago Metal Hose Cor 
exible 


wanufacture of FI 


p-,4 eader 


Met 


Tubing for industry, announ 


i 
re 
£ 


' 
te 


p Abrasion-R tant” flexib 
extensive line 
Thi Abrasion-Resistant” flexible tubing 
designed spec fically for 
gh forage, ag, in ation and other 
ranular materia The flexible tubing, 


abricated from galvanized steel strip, is of 


nveying grain, 


the ‘ y interlocked” type, incorporating 


tion a galvanized teel striy 


inner liner as an integral part of the tube 


T 


a 


ce 


he line Imps over the space between the 
ibe lutions giving a smoother inner 
uirface-free from obstruction The liner 
so gi s protection to the surface of the 


nvolut 


Continued on Page 54 


THE NEW PRESSURE GAGE 
IN SQUARE, FLUSH CASE 


— self-illuminated with black light just like 
airplane or automobile panel instruments 
for better visibility without glare 


—.also available with white light 
or without illumination 


ideal for symmetrical panel layouts 
——dial sizes 442”, 6” or 842” —all standard 
pressure ranges 


Write for complete information 


—HELICOID 
pe 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC 
Bridgeport 2, Connecticut 
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Goulds “Close-Cupld” 


This efficient, advanced design pump gives the 
operating man many advantages that eliminate liquid 
transfer problems. 

The pump and motor are a compact unit. The single 
shaft maintains perfect alignment and the unit is 
vibration free. You don’t need a bedplate. 

All you do is set the ‘‘Close-Cupld”’ in place, con- 
nect it up and turn on the current. 


Sizes and Capacities: 
We make the ‘'Close-Cupld” in 17 sizes with capac- 
ities up to 2000 G.P.M., heads up to 400 ft. depending 
on capacities. 

Send for a free copy of Bulletin 701.1 today. It gives 
you complete data on Goulds ‘‘Close-Cupld’’ pumps. 


MEMBER 


PUMPS INC. 


TN ee 
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The abrasion-resistant feature of the 
flexible tube reduces friction and allows free 
mooth flow of material being conveyed, 
with a minimum ot clogging and work stop- 
page Excessive wear of convoluted joints 

eliminated—-materially lengthening tube 

c and prod cing a iving in maintenance 





and replacement cost. 

For further information regarding this new 
ype t ibing and many applications, write 
Chicago Metal Hose Corp 1305 South 
Third Ave., Maywood, II. 


High Speed Rolling Mill 
for Aluminum Foil 

Loewy Rolling M Division of Hydro 
press, Inc., New York, has received an order 
tor a complete High-Speed Rolling Mill for 
Aluminum For m one of the leading 
manufacturers in Italy The installation 
onsists of one 4-High Breakdown Mill and 
one 2-High Finishing Mill operating at 3000 
teet per minute. It will have a production 
apacity of the rhinnest Aluminum Foil of 
400,000 — Ibs vr month. Two similar 
Rolling Mill Plants which are being built by 
Hydropress for leading French companies 
will make France independent of Aluminum 
Foil imports 


New Potentiometer 
For Corrosion Field Testing 
Designed especially for corrosion field 
work, this new portable potentiometer an 
rounced by Leeds & Northrup Co. incorpor 
tes features requested by leading corrosion 
ngineers. The instrument makes it possible 
to obtain fast, accurate, dependable readings 
ver the wide range encountered when in 


estigating galvanic and electrolytic action 


ilong pipe lines, cables and other buried 


tructures, 


ter 1s Oto 4.1 
le ir one millivoit steps 
ibdivided into 12 different 

ft whict overlap Fasy to-use 


tche n y Ir r t pos ble to select 


the portion of the tot: nge best suited for 
the problem at hand 
doe . 


Poten ! ratior been made as 

mple as {| ibl An emf reversing key 
ity measure opposite po.ar 

s without changing leads. Standardiz 


tion is not affected by switching the reversing 


y or changing range 


The instrument is ideal for field use. Cur 


nt is provided by flashlight batteries that 


ire obtainable anywhere. Binding posts are 


rovided for connection to.any external 6 volt 


our when tr led Ihe entire po- 
} 


tentiometer, including batteries, galvanom 
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tandard cell is housed in a sturdy 
Weight of the comy 
batter 





eter, and 


further details 
> Co., 4934 St 


Pennsylvan 


write 


Inspection (Course 
for Railroad Men 
to be Held by SKI 


two-day 


ntry will be invite 
the company said 
reflecting the rapid 
turning to diesel 
be offered 


rer 


c locomot a 
wider knowledge of bearings by railroac 
hould result in s 
tion and maintenance cost 


b fantia aAVINGS 1M INST 


Combination Seal-Spout 
Cuts Waste 


fitted with thi 


er their content 


ve gallon pail 
tamperproot V ’ 

wasting drop. Under the metal 
flexi ble 


tant 


a pouring it molded of 
thylene which 
id its, and a thre: 


polve 
chen 
of th gn 
destroyed by t 
rsim t 
ap on, the a 
diaphram n ne i no 
mahe } ible sy then 
the pail, 
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HIGHER ACCURACIES NOW POSSIBLE... 
SPEED VARIATIONS VERSUS TIME 


THE ROTALYZER 


A new instrument for measuring the average rotational speed of a shaft and indicating 
variations in speed vs time Provides unusual sensitivity and accuracy over a very wide 

The equipment is useful to speed variations of approximately 200 cps. Very 
mal! speed variations may be stu | 


speed range 


A high frequency magnetic disc and pickup are employed on the shaft to be measured A 
very accurate tunable calibrated loca! oscillator indicates average shaft rpm in conjunction 
with a null reading The oscilloscope indicates variations in speed in the vertical 
direction and time in the horizontal direction 


voltmeter 


The standard speed range of the Rotalyzer is 900 to7200 rpm. This range may be extended up 
ward to 50,000 rpm and downward to 33'/; rpm o cial order ccuracy of 1% available 
over the speed range avail eat single speed in standard instrument 
Price: Rotalyzer without oscilloscope $825.00 I oO. B 
Factory. Companion Oscilloscope $325.00 F. O. B 


Yeh E ee 


pit | KAY! 


Accuracies to 01 
Prices slightly higher out 
Factory side U.S.A. and Canada 





2% 


# 








FAST ON-THE-SPOT REPAIRS 


With This Portable Welder! 


This inexpensive Linc 
welder made by Lincoin 
Electric Co Cleveland, 
O., is easily mounted on 
running gear of truck for 


welding service anywhere 


ER a cme. iia 


Welding at the breakdown-scene . . . adds up to savings in time and labor with this 
light but rugged 180 amp. Lincoln Welder, powered by a two-cylinder Wisconsin 
Heavy-Duty Air-Cooled Engine. 


The performance satisfaction of Wisconsin Engine power increases not only the 
reliability of equipment in all fields, but also increases the confidence of both equip- 
ment user and builder. They're sold on such features as self-cleaning, thrust-absorb- 
ing Timken tapered roller becrings ot both ends of the crankshoft . fool-proof 
air-cooling, from sub-zero to 140°F . . . an easily serviced OUTSIDE rotary type, high 
tension magneto with impulse coupling, for quickest any-weother starts plus 
heavy-duty construction, inside and out 


Your investigation is invited! 3 to 30 hp., 4-cycle single-cylinder, 2-cylinder, and 
V-type 4-cylinder models. 
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juid is about to be poured, it can be seen 
through the translucent spout, which also 
helps prevent spilling and waste by confining 
the flow (bottom right Furnished on both 


NOTE THESE lug-covered and tight-headed pails, the seal 


pouts are crimped on the latter in a singie 


EXCELLENT FEATURES— operation after the pails have been filled. 
The closure withstands greater internal pres 
res than the pai itsell, and a filled pail 
@ Separate Controls con be desgpad da 
. * . breaking it, according to t 
a Air Agitation Molded of Bakelite poly 
combination seal-spout for fiv lon p 


& Quick-change nanufactured by ;' Rieke Me a Prod cts 
Corp., Auburn, Ind es “lex-Spout 
Electrode Holders closures are sold to pai! manutacturer whe te 


fe ° oge with Rieke dies, make y lling hole in 
@ Built-in Rectifier the pail cover and the embossment to receive 
the closure Thus, the pail, including the 
No. 26305 Cenco Electroanalyzer gives quantitative measurements closure, is priced by the pai! manutacturer 

of the electrodeposition of metals, quickly and conveniently. Six sets of 

fixed anode-cathode positions permit simultaneous determinations. Any 
single station may be quickly removed with the snap of a switch. A 
selector switch permits reading voltage at any one of six stations. A A rotar) booster amn 
maximum of 5 amperes direct current can be applied to any or all of the use in low temperat 
stations. Current owing through the circuit is controlled by a knob on ce cream manutfacturi 
the front panel. A voltmeter reading 0 to 8, an ammeter, 0 to 5, and the quick freezing of 
separate controls for regulating the air or gas agitation are also mounted cently announced by 
on the front panel. A built-in rectifier converts 115 volt, 50/60 cycle The York she's ry 

A.C. to D.C, with less than 'o% A.C. ripple at full load. especially table f 


the capacities o 
Write for Circular 1173 wre m oom r 
yond the capacities of 
CENTRAL SCIENTIFIC COMPANY aoe ae 1 apna Ae gprs 


entif { KO Anmaratis prov de capacit rar 





eet « the seal witho 


Rotary Booster 
Ammonia Compressors 








to 250 tons In a single 
, PARK ROA HICAG The operation of th wrk boo 
pressors 1s h that they alway 


loaded so that special 





Do you know that 


S i E C | A L every year thousands 
rz of plants are made 
TECHNIQUE © ais 


MORE COMFORTABLE 


KEEPS IRON PICKUP MORE EFFICIENT 


TO A MINIMUM 


ON THIS 
NICKEL CLAD JOB... IRVING GRATINGS 


OPEN ‘STEEL MESH FLOORING 


The above photo is of a dissolving tank 8 6” O.D. x 11°0” long, of straight, 20°7, Nickel 
Clad, and testing ot 75 th 


In welding nickel clad steel, our experience has taught us that the choice of the proper welding 
rod, proper fitting, number of beads, protection of surfaces during fabrication, are important 
factors to assure a satisfactory job 


Our Welding Engineers and Technicians have given the above factors considerable study 
and we have arrived at conclusions which we firmly believe assures a quality job. 


lt is true that our procedures result in a higher initial cost, but for service the additional ex- 

pense involved should prove to be good insurance pi be 
IRVING WS 

Your inquiries for pressure vessels of Nickel Clad, Stainless, Stainless Clad, Carbon Steel, DUPLEX” GRATINGS 

are solicited. Another important factor of our business is the design and fabrication of IN ANNEALING 

Heat Exchanger Equipment ° PLANT 





DOWNINGTOWN IRON WORKS Ti es 


ESTABLISHED 1902 


DOWNINGTOWN, PA. | ) 
WELDED and RIVETEO PRODUCTS Western Division: Fear of Part Ave 








NEW YORK OFFICE: 30 CHL RCH STREET 
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SELF-LUBRICATING 
EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT _ 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. — 


GRAPHITE METALLIZING 


CORPORATION 


1058 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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icctvon 1s governed 
nents on the job, 
are satisfactory 


not necessary Motor se 
by the pu widows require 
and normal torque 
for all applications. 

York has been using similar compressors in 
connection with F.22 and F-114 refrigerant 
for a number of ve ars, and the addinon of the 
ammonia equipment is a natural development 
and expansion of f this efficient equipment int 
other fields. 


Mercury Thermal System 

for High Temperature Applications 

A newly developed 1200°F Mercury Ther- 
mal System for industrial processing has 
been announced by Taylor Instrument Com- 
panies, Re chester, Ne Be 

This new Mercury Thermal System pro- 

vide S Ssimf{ ple, de pendable a ad le SS expensive 
means of measurement and control of 
temperatures above the conventional 1000°F 
indication. Such applications as gas-fired 
ovens, annealing high temperature 
blanchers, measurement of exhaust gases and 
others can be acc rved with this new 
system 


motors 


VeENS 


irately se 
measuring 
Outstanding features include 
cloped Bourdon Type spring, 
tainless steel thermal element, 


a newly de 
Type 347 
compensa 

tion for varying case and ambient tempera 

tures and niforml graduated charts 

Range spans of 1000°F, 600°F, and 400°F, or 

equivale nt Centrigr ade are available in all 
tandard Taylor indicating recording and 

controlling instruments. No system can be 
furnished in which the range starts at tem- 

es below 700 

information, write Taylor 


s, Rochester 1, N, Y. 
Welding 


peratur 
For further 
Instrument Compani 
New Electronic Resistance 
Control Equipment 
electronic, high-speed resist- 
control equipments, for syn 
ynchronous operation, are 
tinghouse Electric Corp 
nts have no moving parts in 
yntrol circuits except initiation 
1 relays, offering advantages in 
weld quality, welding costs, and ease in 
which welds are produced. 


Two new, al 
ance welding 
chronous and non 


vailable from We 





consist of the plug-in 
firing panel (for non 
a heat-control firing 

pan or nchronous wits These basic 
r ilso the 3-B sequence weld 

¢ time, weld ume, 
m pulse 


Basic control panels 
Rectox rectifier tube 
yacnrono nit or 


queez 

time tor a single 
spot weiding t provices non-synchronous 
timing with repeat and non-repeat control 
and non-beat trol he substitution of a 


for a 3-B or 5-B 
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precision weld-time panel 
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vi aa steel > 
Se pear treatment ) 


== satisfaction 











If you are a design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Kevs to 
Satisfaction” —it is valu- 
able and it is free. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 





Please send your 
FREE BOOKLET 
3 KEYS TO SATISFACTION 


Name 
Pasition. 
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VIBRATION 


Variation 


LOCATE NOISE AND 
MECHANICAL TROUBLE 
Easily and Quickly with 
AP-| PANORAMIC SONIC ANALYZER 


Analyses Visually at one second intervals 
Noise and Vibration of rotating equipment— 
ears. bearings, motors, engines, turbines, 
lowers tans, tactory machinery, etc 


INDICATED 
AUTOMATICALLY 
BY VISUAL 
SPECTRUM 
SCANNING 


Ideal for Production Line 


The AP-1 Panoramic Sonic Analyser in port 
able enough for field or spot work or can be 
set up permanently in the production line 
Visual spectrum scanning screen can be 
readily compared with standard pattern 
Simple to operate—-automatically and visually 
portrays frequency and relative amplitude of 
noise and vibrational components—elimi 
nates tedious, complicated point-by-point fre 
quency checks 


More and more engineers have discovered 
the overall advantages of tne AP-1 for examin 
ing the vibrations associated with rotating 
equipment, particularly equipment that tends 
to hunt in speed. Learn what it can do for 
you 

These instruments are backed up by over 15 

years’ experience im developing and pioneer 

mg Panoramic spectrum analyzers 


WRITE FOR FURTHER INFORMATION 


PANORAMIC 
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sequence weld timer provides synchronous 
precision control when the heat control panel 





is used 

These combinations are sufficient for many 
common resistance welding control require 
ments. Howey er, space 1s also prov ided for 
the addition of auxiliary control panels to 
meet specific requirements. These auxiliary 
control panels, easily installed in the equip- 
ment, include —a-c forge timer, d-c precision 
type forge timer, wave shape control, volt 
age compensator, initial-squeeze attac hment, 
current regulator, temper sequence welc 
timer, dual weld attachment, interlocking 
relay attachment (enables use of one welding 
control with two welding machines), dual 
weld interval attachment, and a “Timatic” 
control attachment. 

The cabinet housing this equipment pro 
vides ample room for installation and ser 
vicing the ignitron tube firing panel, the se- 
quence weld timer panel, and auxiliary con 
tro panels, as required 

For further information write Westing 
house Electric Corp., P. O. Box 868, Pitts 
burgh 30, Pa. 


New Instrument Warns Against 
Air Pollution by Sulfur Dioxide 
Industrial plant 
containing lfur dioxide can be 
ywainst atmospheric pollution by means of a 
new automatic analyzing equipment. De 
veloped by Dr. M. D. Thomas of Americar 
Smelting & Refining Co. (U. S. Patent 
2,462,293), the equipment employs a 
thoroughly field-tested principle, and is now 
available for the first time as a complet 
assembly manufactured by Leeds & North 
Thomas Autometer This equit 
sly records actual concentra 


which discharge gas« 
warned 


rup as the 
ment conrinuou 
iltur dioxide in part 
idence of accuracy ot 


non of per million; 
and, as further ev 
measurement, it also records average con 
centration integrated over a half hour period, 
checks its “zero reading 
minutes, and marks off each 


automatically 
every thirty 


cubic foot of air sampled. 


range of the equipment to 

MM) per million covers the concen 
trations which are of interest in poll 
vey Change oncentration as 


REDUCED 
MACHINING 
cosTs 
RESULT FROM 
WISE 
SELECTION OF 
CUTTING 
FLUIDS 


STUARTS 
WISE ECONOMY 
SOLAN 
provides 
the method 


Not just another spot check 
“oil survey,” the Stuart plan is a 
scientific appraisal of a plant's 
over-all needs coupled with 
practical suggestions and fol- 
lowed through with a continuing 
technical service. 


Ask to have a Stuart 
Representative explain 
the WISE ECONOMY 
PLAN to you. 


pA. Gtuart (Jil co. 
2741 S$. Troy St. Chicego 23, til. 


MECHANICAL ENGINEERING 








e Keep Informed 


sample of air is passed through a solu 
which absorbs SO:, causing a change in the 
electrolytic conductivity ot the solution 
The recording instrument is a Micromax 
recorder of the same basic type as those 
which are used in thousands of other 1n- 
dustrial applications. It requires only 
occast ynal 





von 


nominal attention consisting of 
oiling, cleaning, and replacement of ink and 


chart 
For further information, write to Leeds & 


Northrup Co., 4934 Srenton Ave., Phila 
delphia 44, Pa. 


New Improved W-22 (AWS Class E6010) 

Arc-Welding Electrode Announced 

by General Electric 

4 new improved arc-welding electrode, t} 
W.22 (AWS Class E 6010) a reverse polarity PREFERRED AIR- 
d-c rod, has been announced by General 
Electric’s Apparatus Department 

The new W-22 electrode designed spec 


ccaminces yieete =A Powered “RIGHT” 
when It's Powered by 


~——BRIGNESTRITIO 


1 hart strain recorder for 
tre unalvsis with SR-4®) bonded re 
tance wire train gawe 1s anno need b 
The Baldwin Locomort Works, Phi 
adelphia 42, Pa Feat ot ! 
corder are easy readab 
wide chart scale, two chart 
180 inches per hour, and accommodatior 
for a two-arm ’ t rn trair = ~ 
Slowly varying strains can be recorded fo Designed “Right” — Built «Right 


g as 10 days without changing P t 
The Preferred Power of 
Users, Dealers and Manufacturers 


COOLED POWER 


or 


Phe reputation for “dependable” performance estab- 





lished by more than 4 million engines, during a 
period of over 30 years, has placed Briggs & Stratton 
as first choice in the field —the “Preferred Air- 
Cooled Power” the world over. 

Let the Briggs & Stratton trademark be your guide 
to all that is best in 4-cycle, single-cylinder air- 
cooled gasoline engine performance. 

BRIGGS & STRATTON CORPORATION 


Milwaukee 1, Wisconsin, U.S. A. 
* 


eds & Northrup Sp dor pe G, 
ee ee MEE 


jag chara 


ee os eee BRIGGS & STRATTON 


pe 
bridge 
recorder and a vo 
eparately 

es Seeeaeh | - of the circuit he 
arrangemen tandardizing the 
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THE RIGHT OIL 
BURNER OR GA 
BURNER FOR YOUR JOB 











TYPE “S-A" 
use where steam = is 
the lowe heape 


t and cheapest grade 
andl tar, re ! 


and temperatures 


TYPE “S-A-L"” 
Large capacity burner similar 
A-R adaptable in 
with powdered coal burner 
viler 
COMBINATION 
GAS AND OIL 
BURNER 
AIROCOO! 
with a 


ras Bur 
ryrPi 
“AIROCOOL" 
GAS BURNER 
Of venturi type) assure 
without burnback 
TYPE ‘‘S-A-D” 
Refuse Oil Burner urn 
Is, sludges, asphalt 
heavy pe 
ou residuums, waste 
pulp liquors, etc 


polymer oils 


warionat AIROIL suaner co., inc. 


Main Offices and Factory 
1239 E. SEDGLEY AVE., PHILADELPHIA 34, PA 


Southwestera Division 612 th Boulevard 
Houston 6, Texa 
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potentiometer range in proportion to the 

| voltage supplied to the strain gage bridge. 
The standardization (calibration) is main- 
tained automatically at predetermined short 
time intervals by the well-known L & N 
standardization circuit. This means of 
maintaining calibration can also be actuated 
manually. 

The circuit is adjusted by means of a two- 
position bridge supply switch (3 volts or 6 
volts) and by a rheostat calibrated in gage 
resistance from 50 to 500 ohms. Microinch 
ranges of the recorder are 1000, 2000, 5000, 
and 10,000 on the 6-volt bridge and 2000, 
4000, 10,000 and 20,000 on the 3-volt bridge. 
Continuous gage factor adjustment covers 
the range from 1.7 to 2.2. A zero adjust- 
ment control and range extender switch pro- 
vide approximately plus or minus 15,000 
microinches per inch movement of the bal 
ance point with 120-ohm gages 

Response to full scale unbalance is ar 
proximately 3 seconds. Response time for 
smaller unbalance is shorter. The instru 
ment is ruggedly built and has a highly seasi- 
tive, precisely engineered circuit, the ac 
curacy of which is unaffected by amplifier 
tube characteristics or changes, or by normal 
power supply voltage variations in all usual 
applications, 


New Roller Chain Development 

Simplifies Assembly and Disassembly 

Baldwin-Duckworth Div. of Chain Belt 
Co. announces a revolutionary development 
in roller chain construction known as the 
Baldwin-Rex “BA” Assembly. It is de 
signed to simplify disassembly and assembly 
of roller chain in the field, on the job. It 
combines the advantages (longer life and 
lower cost) of riveted chain with the ad 
vantages (ease of disassembly and assembly 
of cottered roller chain. 

The new Baldwin “BA” Assembly con 
S.foot basic length of standard 

chain with a revolutionary new 
ynnector assembled at approx! 
oot mark and at the end of the 
length The connecting link 
deteachable pin and one rivet. 

o remove only one pin to dis 
There are no other loose 
plates making up the connect 
ng link all are securely press fitted to the re 
The new single pin connector 
tear-drop shape 


sists of a 

riveted rolle 
ingie pin « 
mately the 

basic 5-to« 
employs on 
It is necessary 


connect the chain 


parts, since tine 
naining ri 
has a distinctive 
dentification 
A radically 
nd disass 
Or nd of the pin pun over a washer, 
end has a milled flat and cotter 

a slip fit throughout the 
exception of the milled flat 

fitted into a special ho 
connector piate. The other 

nd of the single pin connector link has a 

riveted pin that is firmly riveted to the ad 
jacent roller link The “BA” Assembly i 

pplied in basic 5-foot lengths, packed tw« 
n a box. These basic units 
hort units “A” units, “B nit, < 
pitch unit, 6-pitch unit, and 10-pitch 
s offser links if desired . . . make it 
to build up the exact length of rivetec 
chain desired without the need for cuttir 
riveted chain. 

To disassemble th 
single pin connector is readily located by its 
distinctive tear-drop shape and the 
pl ily dnven o Since this special pin 
has a press fit on the milled flat end only, it 

easy to remove The press fit in one end, 
plus the washer on the other, assures a good, | 
tight fit for longest pin and chain | 


1ddition, nc if 18 Necessary 


for casy 
different pin make assemb 
embly in the field amazingly easy 
the oth r 
pin This 
chain with the 

nd which is pre 


} 


min i 
b 


of the single pin 


plus st 


chain on the job, a 


pecial 


nea 


nor o 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


FRICTION 

WEAR and 
CROSS-pyi) 
Gre eliminate 
Lubrication is 


PATENTED Not r 
FLEXIBLE °quired 


DISCS 





THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
ele]t] Jui, ich eer 


WARREN, PENNSYLVANIA 
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pin in the link remains firmly riveted in, 
there is no chance for the plates to fall out 
when disassembling multiple width chains. . . 
you do not need to hold them in position 
when coupling the ends. And with the 
single pin connector, it is far easier to couple 
or uncouple the chain in cramped quarters. 
Ie requires less working space to replace a 
single pin connector link than a pin link and 
is Casier CO work on. 

For ease in shortening chain that has be- 
come elongated through normal wear, it is 
recommended that an offset link be coupled 
to the single pin connector link at each 5-foot 
mark. This offset is easily removed since 
it is coupled to the single pin connector, the 
chain elongation taken up quickly and the 
chain back in operation in a remarkably 
short time. There is no need to replace 
links or wait for replacement links. The 
offset link uses the same type pin as the 
single pin connector link. 

Where chains are subjected to unusual 
stresses and overloads are high, or where ex- 
xerience has shown early pin fatigue failures, 
Baldwin-Rex “BA” Riveted Assembly Roller 
Chain can be furnished with heat-treated 
pins. These carefully treated pins will as- 
sure far greater resistance to pin fatuge fail. 
ures. 

The new “BA” Assembly is available for all 
standard roller chains from one inch pitch 
eo larger sizes in both single and multiple. 

For more information on the Baldwin-Rex 
“BA” Assembly, see your local Baldwin- 
Duckworth Roller chain distributor, or 
write Baldwin-Duckworth, Div. of Chain 
Belt Co., Springfield 2, Mass. 





New Line of 314-Inch, Long-Scale 
Panel Instruments A »unced by 
General Electric 
A complete new line of 3'/:inch, long- 
scale panel instruments of internal-pivot- 
type construction has been announced by 
General Flectric’s Meter and Instrument 

Division 


ta 


Designated as Types DO-81 (direct cur 
rent), DO-82 (thermocouple), and DO-83 
(rectifier), the new instruments employ 
standard 3'/:-inch round and square cases 
with 250-degree scales 4.92 inches long for 
good readability. 

Designed for general industrial applica 
tions, as well as for manufacturers of elec- 
tronic devices, testing equipments, and simi 
lar apparatus, the instruments have perma- 
nent-magnet, moving-coil mechanisms. With 
the exception of high-sensitivity microam- 
meters, they are available in all ratings now 
listed for conventional 3'/;-inch instruments 
with 90-degree scales. 

The complete line, which falls into the 2 
per cent basic accuracy class, is mechanically 
interchangeable with the 3'/:-inch round, 
wide-flange, and rectangular designs now 

Continued on Page 55 
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Ove {50 Aldrich-Groff Pumping Units—many with as much 
as nine years of service-—are successfully operating today. And 
over 450 Aldrich customers have known and profited by a good 
investment. This service approaches that desired by Aldrich 
Pump designers and builders. 

These many years successfully passed prove the endurance and 
low upkeep that are built into the Aldrich-Groff “POWR- 
SAVR’”’—a constant speed, controllable capacity pump. Its most 
obvious worth is usually associated with its stroke transforming 
action—supplying only that pressure actually needed. Less 
obvious is its long service economy. 

For long service in the power field, for boiler or desuperheater 
feed, the Aldrich-Groff “POWR-SAVR” above, eliminates loss 
of power; and, as for mechanical reliability—there stands nine 
years proof of successful operation. 

Send for material giving full details and ratings of Aldrich- 
Groff “POWR-SAVR” Controllable Capacity Pumps. 
Representatives: Birmingham ¢ Bolivar, N. Y. * Boston « Chicago « Cincinnati 
Cleveland « Denver * Detroit + Duluth * Houston © Jacksonville * Los Angeles 


New York * Omaha « Philadelphia © Pittsburgh * Portland, Ore. * Richmond, Va. 
St. Lovis * San Francisco * Seattle « Spokane, Wash. © Syracuse © Tulsa 


THE PUMP COMPANY 


29 PINE STREET, ALLENTOWN, PENNSYLVANIA 


The C1 RST Name tn Recep vocaling Pumps 
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listed. The round design is interchangeable 


with conventional 3'/:-inch round instru- 
ments which conform with Mounting Speci- 
fications JAN. 1-4. 

Housed in molded Textolite cases which 
ire dustproof and moisture resisting, the 
instruments are made for flush mounting on 
Because of 
con- 


non-magnetic or steel panels. 
the self-shielding characteristics of the 
centric magnet, no special calibration is re- 
quired for mounting on stee! panels. 


Foote Bros.-Louis Allis 
Announce New Line of Gearmotors 
Foote Bros. Gear & Machine Corp. of 

Chicago and The Louis Allis Co. of Milwaukee 
have recently announced a joint program for 
the manufacture and sale of a complete line of 


earmotor 


The new Foote Bro Louis Allis Gear 


motor makes use of hard helical gears and 
parts been pro 


treated 


which have 
nder new and im 


ifacturing contro 


ther moving 

sed and heat 
proved methods of man 
These methods have produced new 
tandards of performance with regard t« 
wear life, quietr 


carrying Capacity, 


operation and compactness of design 
The new gearmotor, manufactured in 17 
Double and Trip 
init having output sp eds trom 
down to 7.5 R.P.M._ Integral 


tings from | through 75 hor 


Single, 


vailable for practically any ind 


motor enclosure 
conventional open 
h-proof, totall; land 
nstruction. 4.¢ and 

i we ll i motor 
characteristics, ar 


ial installat 


encios 


irement 
on the 
r obtainabl 


Foote Bre 


trom 


————— el 


Davis Regulator Co. 
Celebrates 75th Anniversary 
nerica’s pioneer 
ire reducing valves, Davis Reg 
celebrating 
nniversary Headed by 
, President, who has been in 
vears, the 


t UfMicago th vear 158 


nore than hity 
ed and participated in 


period of this country's 
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LEDEEN CYLINDERS ARE GOOD CYLIND 


CYLINDERS ARE GOOD CYLINDERS 


N 


c 


LEDE 


GOOD CYLINDERS 


CYLINDERS ARE 


EDEEN 


OH 
heavy duty cylinders 
helped do this job 


FLOW CONTROL OF 
POWDERED PLASTIC TO 


MOLDS AND PRESSES 


APPLICATION—Finely powdered plastic 
chemical is stored in bins; must be fed 
accurately to molds and presses. Bin 
valves at the bottom of each hopper 
ore operated by 4” diam. x 8” stroke 
Ledeen cylinders. The resulting control 
of material flow is both accurate and 
fast. 

OPERATION—The cylinders are cir op- 
erated, and all valves are remote 
controlled. Each cylinder is suspended 
vertically from the frame by its upper 
cylinder head; attached to the bin valve 
crank by a clevis on the piston rod 
Vertical adjustment is provided to 
mesure accurate opening and closina 
Perhaps you too have a job thot can 


be improved by ledeen heavy duty 
cylinders. 
Wherever you have to... 
PUSH OR PULL, LIFT OR LOWER, 
PRESS OR SQUEEZE, TILT OR TURN, 


OPEN OR CLOSE, 
Ledeen heavy duty 


cylinders, operated by air, oil or water, 
will do it for you better and surer. 


Stendard Ledeen Cylinders with rod or 
heod attachments are available from 
distributors’ stock in major cities. Special 
cylinders on order 


Write for Bulletin 453. 
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o 
fant steam heating industry where he worked No OL eYVr ( 0 1h Proc Ay) 
yn the manufacture of air vents for radiator 
Sometime in the year 1874, he conceived the 

idea of improving and mz facturing an auto 

matic team pressure f 1 Vaive of 

pny in offers you the 
that time i mar t 1 th what 

was then a cru a) r ve mechanism 

in hi mail 
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bodied in one of the 
regulators which th np manufactur 

oday. ‘ ! 
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repeated demands from th f our other 

pinto ey ec aol alia that p Check the money-saving pow nage are 

\ ded t V the bork r dire ct. I I , t C most popular copy:ng methods —— P 

re egulator soon became k to METHOD 
¢ of comparatis ow, con OZALID 


temperatur 


Ozalid against the f 
yourself, point for point 
METHOD METHOO METHOD 
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ication Prints ready for immediate 
’ » restrictions 

No size restricusot 
rencis,O 


rh 
conomica 


a 


. rinks 
No special plates, § 


No need to make negative 
r pcliately 
Additional copies imme 
available 
Easily makes duplicate maste 








WHAT IS OZALID? 


@ Ozalid is a speedy copying process 
that uses sensitized paper wo reproduce 
anything typed, drawn or written. You 
get perfect copies of letters, records, 
reports, photographs, index files, draw- 


was the 1 
ing rene ings — anything 
Semi Balanced Dypx B: 
invented. The Davy ombinex WHAT ARE THE ADVANTAGES 
ernor and Reducing ve @ OF THE OZALID PROCESS? 


pliant a sory 

® No size restrictions — Ozalid copies can 
ness enjo tead be made in any size, in sheets or con 

d trom the Canal Street tinuous rolls. 

» to larger quar ’ t 
nton St. in 1885. then t @ Copying errors are eliminated 
nue in 1900. and finally Theres no check-back to the original 
addr at 2541 So 

e in 1930. Thro t it @ Changes easily made. Add new ma 


e Day ry any | vad the terial to create a “composite master 
a he | i No need to re-create an entire piece 
perience in the In 

M. Dav 


OZALID PAPER IS UNEQUALLED 
FOR QUALITY, TOO! 


® For years, Ozalid has been estab 


lished as the ‘Standard of Quality You get dry, positive, exact duplicates in a 
among sensitized papers en aah © minute end et @ fraction of your 
® Ozalids | d 4 uel 

zali spec is the same, month © 1 light won't shine through, an inexpensive 
n and month out — stepping up pro intermediary step 45 taken 
uction 





i f 
® Controlled product quality gives 
OZALID, Dept. Ki 


more | rints at lower labor cost johason City, New York 


I " Gentlemen: Please send free illustrated 
® Longer shelf-life — means less wast booklet that fully explains the Ozalid 


process 


Cut Copying Costs...Use oan 


OZALID! |“ 
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REPRESENTATIVES IN PRINCIPAL CITIES 


CHIKSAN COMPANY 


AND SUBSIDIARY COMPANIES 
Chicago 3 - BREA, CALIFORNIA - New York 7 
WELL EQUIPMENT MFC CORP HOUSTON 1, TEXAS 
CHIKASAN EXPORT CO BREA CALIFORNIA - NEW YORK 7 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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level control devices. Mr. Davis has pat- 
ented a number of automatic valves for the 
petroleum and natural gas industry and is 
recognized as an authority in this field. 

Throughout the company’s history, it has 
had a hand in leading engineering and techni- 
cal developments. Giant strainers of Davis 
manufacture are to be found in great hydro- 
electric power and flood control dams. Fa- 
mous power plants have large Davis relief 
valves protecting turbines and condensers, 
During World War II, Davis supplied valves 
for uses ranging from submarines to atomic 
energy plants. In general industry, there 
are few plants in which at least one of the 
fifty-five type of Davis products will not be 
found. 





Steam Boilers 

for Processing and Heating 
Cleaver-Brooks Co. of Milwaukee, 
of equipment for the generation and 
ation of heat, has announced the pub- 
cation of a new catal ned to point 
out the adv intage t f ntain d, oil and 
gas fired steam | rs for pre ng and 


or catalog 
team boilers 
) am boiler . 
anging ‘ 5 te P. and 15 to 200 
P.S.1 
Included 
ross-section 1 
the Four P 
Brooks boiler 
Str d thre 
gained in in 
vant 


d Dy 
Cleav 
, Milwa 


Low Cost Plastic Caps 

» Fittings 
tic ¢ a lesigned 
to fitover */," nit ttings to prevent 
jirt and ler matter trom odging on the 
rhis protection is part ¥ impor- 
tant for chemical, cement, to and similar 
nachinery which c n und y or 


and removed, 

are not affected by oils, or gaso 
Fullinformation and pr in be obtained 

from the S. S. White nta rufacturing 

Lo astics Division, | t » Street, 


N w York, 16, N. Y 


ord-Wood Annou 
New Bulletin 
Gifford-Wood Co., Hudson, 
nounces blication of ; i t de- 
cribing 14 case historic t a g and 
storage syste 
These ta o all based upon the 
se of any one o iffo four basic 
tor ar ar ystems which 
re si g, erec 
, and lo an t S These 
typ. 
ds of er 
for torage 3 handling 
The etin explains how they 
‘ adapted 
conditions of ace, Capacity, 
allowable init cost. It a 
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these basic designs were specifically selected 
for various types and Capacity of storage and 


how preparation and handling systems were 
designed around them. i 
Steam generating plant operators, owners 
and consulting engineers should find the large SG 


SPENDS *82,000 





cross section drawings valuable. They con 
tain complete nomenclature which designates 


the essential engineering data on each of the WITH 


14 installations 


A copy may be had upon request by writing 
Gifford-Wood Co., for Bulletin No. 300, | 
Continuous Tooth Herringbone } 
Gear Speed Reducers j 
A new 48-page catalog #40-B covering con- | 


tinuous tooth herringbone gear reduction 
gears. The ratio range from 2 to 360 to 1 


with capacities up to 3500 H.P. This book 
contains rating tables with simplified 
methods of selection, of proper drive. 


Horse power ratings, overhung load capaci- 
ties, dimensions and weights of single, double 
and triple reductions, 

Improved accuracy or the generated con- 
tinuous tooth gear with higher quality or a 
materials, improved methods of heat treat- P 
ment with close manutact inng tolerances. The Hotel St. George mn Brooklyn 
These continuous tooth herringbone gear saved the cost of the entire 


reductions are available in 65 sizes. Send 


for catalog 40-B. D. O. James Gear Mig. installation in less than one year 
Co., 1140 West Monroe St., Chicago 7, Ill. 
Union Steam Generators by converting from coal to 
Union Iron Works, Erie, Pa., has available Peabody Oil Burners. 
latest Bulletins describing their Type “S” 
Steam Generators which are self-contained 
units de igned for boiler rooms limited n 
width and headroom. These boilers have 
ample water cooled furnace volume for single 
retort underfeed, spreader stoker, oil or gas ‘ 
firing. Complete data is given for the 8 Be Ore... 
standard sizes from 1000 to 4000 sq. teet of é : Be 4 
boiler heating surface. Write for Bulle ae The St. George Hotel used 17,000 
119, tons of bituminous coal a year to 
Unusual Application of Roller Chain { fire four 400-HP boilers operated 
The Baldwin-Duckworth Div., of Chair , ; : y at 75% efficiency. Conversion to oil 
was based on records dating back 





Belt Co. has just published bulletin #49-2, ~ Rl | 
nusual Applicadons of Roller Chains eee ho? to 1928 and included all costs of 


operation. 


which w y tv ie tO al 
drive 


The 


Dirt and dust, along with coal 
bins and stokers, ash removal 
problems and maintenance ex- 
pense, together with high labor 
costs, have been eliminated by 
Peabody oil burning equipment 
that fires these same boilers at 
81% efficiency! 


and 


Soft Bunker Oil Market 

Accents Delayed Coking 

ung of the market tor he ivier er ide s 
bre ht new economic sigmf 


2 


known as Delayed PEABODY PRODUCTS INCLUDE: Automatic Gas and Oil Burners » Pump 
he NWA and Heater Sets + Direct Fired Air Heaters + Gas Scrubbers, Coolers and 
ngineers of Absorbers + Burners, singly or in combination, for firing Oil, Pulverized Fuel, 

and Gas (manufactured, natural, refinery cr blast furnace). 


nto consideratior oo 


produces high grade coke instead of fuel o1 . 

as a residual product, but it al “COgniz 

the flexibility of the unit, whi ‘ o be 

he Salis Oe sak | ae PEABODY 

again desired as a by-product IN PRINCIPAL ENGINEERING CORPORATION 
However, the Kell geran poin it, CITIES » 


the prod iction of I 


BO FIFTH AVENUE + NEW YORK VY 
merely a step for bei 
ble by-product and 


Continued on Page 62 
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with CONCRETE — 
— the small extra first cost of 
test samples pays off in assur- 
ance of efficiency and dura- 
bility of the finished structure. 

















with TRACING CLOTH... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Arkwright gives both immediate and future advan- 
tages. The expert work of the draftsman is made 
permanent. Your investment in time and money is 
backed by sharp, clean reproductive quality. Under 
repeated use —or on file for subsequent need — 
Arkwright assures perfect drawing performance 
year after year. 

For every drawing worth keeping for future use — 
use permanent Arkwright instead of perishable trac- 
ing paper. Send now for generous samples and prove 
this superiority. Sold by leading drawing material 
dealers everywhere. Arkwright Finishing Company, 


Providence, R. I. 


The Big Six Reasons Why 

Arkwright Tracing Cloths Excel 
. Erasures re-ink without feathering 
. Prints are always sharp and clean 
Tracings never discolor or go brittle 
No surface oils, soaps or waxes to dry out 
No pinholes or thick threads 
Mechanical processing creates permanen' 


transparency 


“ARKWRIGHT 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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is not the basic objective of Delayed Coking. 
Essentially, the process is employed as a 
means of producing maximum yields of 
extra-clean teed stocks for catalytic cracking 





from any type of reduced crude 

Underlining the importance of the design 
of furnaces to the efficient operation of 
Delayed Coking units, the “Kelloggram’ 
tates that through careful designs Kellogg 
nits have been kept continuously on stream 
for periods trom six to eight months, 
cent inspections of furnace tubes at the end of 
these extended runs have indicated that 
appreciably longer runs are possible, which 
will further improve the economics of the 
process 

In addition to covering some of the eco 
nomic aspects of Delayed Coking, this issue 
also discusses the proce tself and some of 


ts possible Variations 


Chiksan Ball-Bearing Swivel Joints 

Chiksan Catalog No. 50, issued by Chiksan 
Co., Brea, Calif., illustrates and describ 
over 500 different types and sizes of Chiksar 
Ball-Bearing Swivel Joints Ther are 
even basic types for temperatures and pre 
ures trom 25° F. to 600° F. and from 
vacuum to 15,000 ps Sizes range tron 

s” to 12° In addition, Catalog No. 50 
carries a complete description of Chiksan 
All-Steel Rotary Hose All-Metal Marine 
and Barge Hose, All-Steel Cementing and 
Circulating Hose, Circulating Heads and 
Mud Gun Copies ar iailable on re 
quest 
This con posite catalog also contains the 
Unions, Blocks and Thread Compounds mar 
tactured by the Well F pment Mtg. Corp., 
ubsidiary of Chiksan Co., as well as the Low 
Pressure Gas Burners and Warehouse and 
Derrick Stoves manufactured by Anchor 
Burner Company and distributed by Chiksan 
representative yitside the Greater Mid 


Continent area 


New Link-Belt Book for Grain and 
Allied Processing Industries 
A 20. page Book No. 2305 has been pub 
hed by Link-Belt Co., illustrating and 
briefly describing the materials handling and 
power transmission equipment that the con 


pany most commonly pple the grain 
nd allied processing industries for efficient 
yw-Cost operation 
Chis equipment includes box car unloader 
power unloading scoops, electric car spotter 
rew convevors, bucket elevators, Bulk 
Klo conveyors, belt ynveyors, oscillating 
onvevors, vibrating screens, bean flak 
irvers-coolers, HS z peed elevator 
buckets, conveyor t | 
vs, chain 
V 
ickstops, 
oupings, et 
A copy of 
torwarded 
eipt of rec est, whic 
to the nearest Link-Be 


Rex Sprockets 
Chain Belt Co. of Milwaukee has jus i 
hed bulletin $49-30 describing and listing 
with prices Rex Stock Size Cast Sprockets for 
te line of Rex Drive and Conveyor 


specifications, list Price 
le and all other necessary into 
ncluded in this bulletin. Sproct 
uly al izes and sty of chain 


ption of chain using cut toot! 


completely listed 
mn to the above data, r for 
alignment and care of sprockets are 
together with complete information or 
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what should be included when ordering 


sprockets 
‘or a copy of 





this Rex Stock Size Cast 
Sprocket bulletin, write Chain Belt Co., 
1600 West Bruce Street; Milwaukee 4, 
Wisc®nsin and ask for bulletin #49-30 


New Profilometer Bulletin 
Covers Operating Features 


Profilon 


An 


n 
bore 
whe 
ny other 1 
In 
xten 
provid 
irtace pro 
operations; r typical c 
Proflometer line are shown in 
Cop ni Oulietin are aval 
request from Phy sts Researc 


Ss. Main St., Ann Arbor, Mich. 


Strain Gages for Stress Analysis 
SR.4® Gag or Stre Analysi Bald 
wir Ocomot Works, Philadelphi: ) 
Pa., inn nc 1 new 1 2-page b 

270-A, which 


SR-4 bonded r 


bridge ’ 
nent ind aut 
nd recorders, 
tor multiple gag 


for computing 
ind Wheartston 


d xam} 


Kotary Positive Gas Pumps 

Conner Blower Ce 
id., Just d B 

XA Gas Pumy 


or exh 


tive principle 

the Roots bre 

views are inc 

graphically ill 

acterist 

peed, mult 
imero 


variety of drives 
The R-¢ 
adapted b 


1uIpment 
equipmen 


ga 
w manufecturetes of 
in the chemical ind 
everal its are shown to ustrat 

tegral mountings of the unit They alse 
find application in combustion pro » fe 
removing by-product gases and vapors, in the 
distribution of both natural and manutac 


Continued on Page 64 
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Here, in a versatile instrument of advanced design, 
are all the things you need for complete oscillo- 
graphic recording. The Hathaway Type S-8 Oscillo- 
graph, which has long been the standard of 
oscillographic recording, has been improved to 
meet the rapidly expanding demands of modern 
research. Whether your measurement problems are 
simple or complex, the NEW Type S-8 Oscillograph 
has the inherent capabilities necessary to measure 
vibration, pressure, acceleration, and strain with 
new ease and accuracy. 


The newest features include: 

QUICK-CHANGE TRANSMISSION fully enclosed with gears 
running in oil to provide instantaneous selection of 16 record 
speeds over the range of 120:1 

CHART TRAVEL INDICATOR provides continuous indication 
of chart motion. Operator knows instantly by flashing lamp 
if anything should happen to interfere with chart motion 
FULL-RESILIENT MOUNTING FOR MOTOR AND TRANSMIS- 
SION isolotes all possible vibration and makes possible the 
use of modern super-sensitive galvanometers 

NEW GALVANOMETER STAGE occommodotes all Hathowey 
golvanometer for recording milliamperes, microamperes, 
or watts 

NEW RECORD-LENGTH CONTROL AND NUMBERING SYSTEM 
designed for long, trouble-free service under all kinds of 
ambient conditions 

All the other valuable features are retained, such as 
PRECISION TUNING-FORK-CONTROLLED TIMING SYSTEM 
produces either 1/10-second or 1/100-second time lines 
ecross sheet 

WIDE RANGE OF GALVANOMETER TYPES AND CHARACTER- 
ISTICS provide for almost any recording requirements. Not- 
ural frequencies to 10,000 cps. Sensitivities to 50,000 mm 
per ma, single and polyphase watts 

DAYLIGHT LOADING AND UNLOADING RECORDS TO 200 FT. 
IN LENGTH, width to 10 inches 

SIMULTANEOUS VIEWING AND RECORDING 

AUTOMATIC BRILLIANCY CONTROL 

12 TO 92 ELEMENTS 

Whatever your needs may be, investigote the NEW Type S-8 
Oscillograph ond its 170 types of galvanometers — the most 
versatile equipment in existence for general-purpose appli- 


conn. WRITE FOR BULLETIN 2B-1K 
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tured gas, for boosting low-pressure natural 
gas wells, erc. These pumps handle hydro- 

n, oxygen, CO, and many other gases. 
Several installations are shown, 

A rating table is carried covering the low, 
medium, and high pressure ranges, along with 
a dimension sheet covering all sizes. On the 
back cover, “R-C dual-ability” is briefly 
described, as Roots-Connersville claims to be 
the only maker of both rotary positive and 
centrifugals. 


How to Apply SR-4 Strain Gages 

How to apply SR-4@ Strain Gages, 
Bulletin No. 279-B, is announced by The 
Baldwin Locomotive Works, Philadelphia 
42, Pa. This 8-page bulletin gives detailed 
procedures for attaching SR-4 resistance wire 
strain gages to surfaces and is illustrated by 
18 cartoons animating the strain gages to 
show their reactions to correct and incorrect 
methods. 

Instructions are given for surface prepara 
tion, cementing, clamping, heat drying, 
moisture-proofing, and testing of gages after 
bonding in order to assure proper application. 
These instructions include the variations 
of methods developed for four general classe 
of gages and to alternate methods of applica 
gon 

Contour Projector 

A new, cight-page booklet describing the 
Kodak Contour Projector provides informa 
tion on rapid optical inspection of parts by 
comparing the enlarged image of the part 
with a tolerance chart, 

Conventional shadow projection is illus- 
trated, together with surtace projection tor 
inspecting blind holes and other dimensions 
that cannot be silhouetted The use of spec 


ial fixtures is briefly discussed and numerous 
pictures and schematic drawings illustrate 
cow the Kodak Contour Projector may be 
used for a wide variety of inspection problems. 

The booklet is available without charge 
from the Industrial Optical Div., Eastman 
Kodak Co., Rochester 4, N. Y. 


New Ball Bearing Catalog 

A new Catalog No. 140, announced by the 
Nice Ball Bearing Co., Philadelphia, Pa., 
describes and illustrates a complete line of 
ball bearings and introduces a new composi- 
tion sealed bearing design. The line covers 
radial, thrust and combined radial-thrust 
bearings ranging from close tolerance pre- 
cision units to inexpensive pressed steel 
bearings of the unground type. 

Listings cover other Nice anti-friction pro- 
ducts such as ball bearing sheaves, rollers, 
wheels and casters. Listings also include 
capacity ratings and complete list price and 
discount information. 


Heavy Duty Counters 

Che Richardson Scale Co , ot Clifton, N. J. 
offers a six-page folder which describes and 
illustrates its complete line of heavy duty 
counters. They were designed primarily for 
manufacturers and users of equipment where 
depe nd able, accurate counting and recording 
of unit production is vital 

Twenty models are listed standard 
tripped types, motor driven types, ticket 
printing types, automatic stopping counters 
and explosion proof units. Developed over a 
period of 30 years as an accessory of Richard- 
son Automatic Scales, each model is extra 
rugged and precision built, for unvarying 
accuracy and to prov ide positive protection 


against the hazards of dust, moisture, cor- 
rosion and explosion. 

In order to eliminate clerical errors due to 
slips of memory or illegible handwriting and 
to facilitate bookkeeping records... Richard- 
son ticket-printing counters issue a printed 
record wich duplicate carbon copy. This 
counter has been used for more than thirty 
years in grain shipping commerce. 

Write manufacturer for copies of Bulletin 
No. 3149. 


Heavy Duty Compressors 

Pennsylvania Pump & Compressor Co., 
Easton, Pa., announce a new 24-page bulletin 
describing Pennsylvania Duplex Compres- 
sors. The air or gas compressors described 
are of the horizontal, duplex, double acting, 
water-cooled type, for either single- or 
two-stage compression. Standard sizes are 
available in capacities up to 2270 cubic feet 
piston displacement for pressures of 80 to 
125 p.s.i. gauge. One interesting feature 
of this bulletin is the very complete coverage 
given to the Pennsylvania Air Cushion Valve 
on page 8 and 9. 


Union Offers New Catalog 

Union Iron Works, Erie, Pa., describes its 
line of all-welded Little Giant 150 w.s.p. 
Boilers in a new catalog. These standard- 
ized boiler units include pressure element, 
teel casing and refractory lined furnace. 
Their installation requires only a small base 
stack and piping connections. Complete 
construction details are given and specifica 
tions cover 10 sizes from 15 thru 80 Horse 
They are designed for all firing 


power. 
Write for Bulletin No. 120. 


methods. 





Vibration Fatigue Testin 
‘for Every Industrial Need 


No matter what the size of 
your laboratory ... whether 
the devices to be tested 
weigh a few ounces or a 
hundred pounds...or 
whethe: vertical ot horizon- 
tal vibthtion is involved . . . 
there's an All American 
Vibration Fatigue Testing 
Machine that will tell you 
quickly and accurately how 
your product will stand up 
in service. 


Model 10VA. 


Model 25HA. 


8 models; producing vibra- 
tion vertically or horizon- 
tally; frequencies of 600 to 
3,600 v.p.m. Quick deliv- 
ery! 
Send for Catalog F. 

Made b 


1016 W. FULLERTON AVE. 


load capacity 10 Ibs. 
Produces vibration vertically. 


Load capacity 25 ibs, 
Produces vibration horizontally. 


Model 100VA. Load capacity 100 Ibs. 
Produces vibration vertically. 


makers of ALL AMERICAN ILLUMINATED 
LAYOUT PLATE WITH 16X MICROSCOPE 


ALL AMERICAN 


Tool & Manufacturing Co. 
CHICAGO 14, ILL. 


CRACKED 
CONCRETE 


Oe nn 
——_ 


When your concrete floors one 
cracks, ruts, shallow holes or roug! 
spots, repair them with Smooth-On 
4 


No. 7B Quick Floor Patch Cement. 
It comes in powder form ready to mix 
with water. Simply apply Smooth-On No. 7B as you 
would plaster. Smooth-On No. 7B expands slightly as it 
hardens, insuring a secure, tight fit. You get an iron-hard 
surface that can take the punishment of heavy traffic. 


Order Smooth-On No. 7B Quick Floor Patch Cement in 
1, 5, 20, or 100 Ib. size. 


FREE folder and Repair Handboo 


Write for your copy of the illustrated Smooth- 


On Quick Patch 


folder and the famous 


Smooth-On Repair Handbook. Pocket size, 40 


pages, 
to make 
repairs. 
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170 simple illustrations. Shows how 


SMOOTH-ON MFG. CO., Dept. 56 
570 Communipaw Ave., Jersey City 4, N. J. 


Dist SMOOTH-ON 


QUICK FLOOR PATCH CEMENT 
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to an imaginative product designer... 


resilience 


yielded this idea 


to become 





this product feature 


Du-Fast sander and polisher 
attachment for home utility % 
electric drill. Attachment only 


by Du-Fast, Inc., N.Y. 


curved and irregular surfaces, yet firm enough 
for efficient sanding and polishing. Du-Fast 
got the resiliency they wanted in the illustrated 
Spongex form compounded for the desired 
e Cellular rubber does not become a “product” — density and compression range and molded 
until you make it one in your application of to the specifications of the unit it serves. 

its known qualities as insulation against shock, 


: In every industry there exists problems that 
vibration, sound and air and temperature . : 7. « 
ate! Spongex cellular rubber may solve. Think 
transmission. . . ; ‘ . 
about it. If your thoughts are on vibration, 
Du-Fast, Inc., wanted a sander, polisher block _ insulation, cushioning, gasketing, sealing or 


sufficiently resilient for conformation to sound damping, we can be your greatest help. 


ay’ 


-“’ THE SPONGE RUBBER PRODUCTS COMPANY 


2a 301 Derby Place, Shelton, Conn. 
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Looking for a Possible Variation in the “Fluff” 


recision in the making of corrugated shipping containers is as essential as in the 
| orn tied of the thousands of products these containers carry safely to their 
destinations. In the mills of The Ohio Boxboard Company at Rittman, Ohio, the 
Strobotac checks several manufacturing operations, not the least of which is shown 
above. Here are the how and the why in their own words 


The beam was focused on the single facer where the corrugated medium (.009" 
straw) left the flute roll and ‘‘fluffed’’ out on the fingers before the adhesive is 
applied. The “‘fluff’’ must be uniform to achieve uniform adhesion, otherwise 
blisters will form. Even though we had to use a double image, due to the frequency 
being about 360 per minute, we were able to spot faulty finger adjustment which 
resulted in blistered board. By use of the Strobotac we were able to correct faulty 
adjustment very quickly 


Here, as in hundreds of instances, the Strobotac flash, by ‘‘stopping motion,” reveals 
conditions and causes, effects and defects, previously hidden or obscured 


GENERAL RADIO COMPANY 


TYPE 631-B 
STROBOTAC 


Direct-Reading Flashing Speed Range: from 
600 to 14,400 per minute — stops motion from 
100 to 100,000 rpm 


5 and 10 microseconds. 


Flash Duration: between 
Power Supply: 115 volts, 60 cycles. 
Power Input: 25 wotts. 

Dimensions: 7'4 x 8% x 97% inches. 


Price: $125.00 


Write for your 24 page manvol 
of stroboscopic techmaques, “Eyes 
for industry.” 


Cambridge 39, 
Massachusetts 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 0 N. Seward St., Los Angeles 38 
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Because photography is accurate 
to the last detail 


The magic of photography turns hours of costly drafting room 
time into a minute-quick job of utmost accuracy. 


Correcting an engineering drawing-— 
or restoring a dimmed one—used to 
take long, tiresome hours. But not 
today. For photography with its abil- 
ity to record detail in a flick of time 
has been put to work, and the most 
intricate drawing is copied accu- 


rately, inexpensively, and with last- i 


ing quality. 

Using the new Kodagraph Auto- 
positive Paper, you can get sharp 
positive prints directly from originals 
of every type, even from worn or 
weak tracings—get them with regu- 
lar blueprint or direct process equip- 
ment—in ordinary room light, without 
negatives. 

Using the new Kodagraph Contact 
Paper (with conventional photo-copy- 
ing equipment and negative step) you 
can produce sharp, clear, legible pho- 


tographic prints of letters, specifica- 
tion sheets, forms, drawings. 

Using the new Kodagraph Projec- 
tion Papers, you can enlarge small- 
scale negatives of drawings and docu- 
ments to original size or larger . . . get 
high contrast reproductions. 

With Kodagraph or Recordak 
Micro-File Equipment, you can re- 
produce the most detailed drawings, 
charts, etc.—“de-bulk” them 98%. .. 
and protect your valuable originals. 

This same ability to reproduce de- 
tail exactly, completely, Jastingly ... 
even to improve its quality ... gives 
photography a multitude of uses in 
your plant. It can help make your 
designs faster, your production meth- 
ods smoother, and get your product 


to the dealer’s sooner, 


Eastman Kodak Co., Rochester 4, N. Y. 


Advancing industrial technics —- Functional Photography 
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“It's easier 





with 





HYATTS” 





























Because all separable parts are interchangeable 


ten major types, and you have some idea of the 
wide flexibility of product design and assembly 
procedures made possible by the use of Hyatts. 


Any inner race or outer race will fit any roller 
assembly of the same piece number. This elimi- 
nates selective fitting and permits yeu to as- 
semble the separable bearing parts in different 
machine elements and then bring the elements 
together, fully confident that all bearing parts 
will match. 

Add to this the fact that Hyatt Hy-Load Roller 
Bearings are available in a full range of sizes and 


* aa e 
If you are designing something new, or re- 
designing an existing product, reach for a Hyatt 
catalog and see for yourself why “It is easier with 
Hyatts.”” Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. 


HYATT ROLLER BEARINGS 
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If you need a diaphragm valve 
you need all the advantages 


of diaphragm closing 


Check these 


GRINNELL-SAUNDERS 


Diaphragm gives leak-tight 

closure against grit, scale, solid 

matter... Even when some- 

thing as substantial as an 8- 

. penny nail is trapped on the 

weir of a rubber lined valve, as illustrated, the resilient 

diaphragm, plus the large area of contact, gives 
leak-tight closure against pressure or vacuum. 


Diaphragm lifts high for streamlined flow in either 
direction . Smooth, streamlined passage, with- 
out pockets, prevents trapping of sludge and reduces 
frictional resistance to a minimum—irrespective of 
direction of fluid flow. No disc holder in fluid stream. 
Grinnell-Saunders Diaphragm Valves are self-drain- 
ing when installed with the spindle at 15 degrees 
above the horizontal position. 


Diaphragm absolutely isolates working parts from 
fluid .. . There’s no “‘if’’ about the way a continuous, 
one-piece diaphragm seals off the working parts 
from fluids; no perforation or puncture in the dia- 
phragm where fluid or gas can possibly leak by the 
valve spindle. No sticking, clogging or corroding of 


popular features of 


DIAPHRAGM VALVES © 


working parts. Valve lubricant cannot contaminate 
the fluid in the line. 


Diaphragm, body and lining materi- 

als to meet particular conditions . . . 

Bodies stocked in cast iron, mal 

leable iron, stainless steel, bronze 

and aluminum: other materials on 
special orders. Valve bodies lined with lead, glass, 
natural rubber or neoprene. Diaphragm materials of 
natural rubber or synthetics. Working pressure, 150 
Ibs.; maximum temperature, 180 °F. 


Diaphragm is only part that normally wears and needs 
replacement . . . Depending on the type of service, 
it may last for years, particularly since the corapres- 
sor and finger plate combine to support the dia- 
phragm in all positions. The diaphragm can be re- 
placed quickly without re- 4 y 
moving valve from line. No © 
refacing or reseating. No disc © A 
holder to require tightening i 
or replacing. No packing 

glands to demand attention. 


Write today for the new Grinnell-Saunders Diaphragm Valve Catalog 4-S. 


GRINNELL 


Grinnell Company, Inc 


Los Angeles * Milwaukee * Minneapolis * New York * Oakland ¢ Philadelphia * Pocatello * Sacramento * St 
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Providence 1, R. |. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 


Lovis * St. Paul * San Francisco * Seattle * Spokane 
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Better start 
doing this to part of 
your money 


You KNow how money is! 


Today it’s in your hand, and the 
next day it isn’t! 

A lot of people, however, have 
found an excellent way to make 
certain they will have money when 
they need it most. 


They salt away part of their pay 
each week in U.S. Savings Bonds 
through the Payroll Savings Plan 
where they work. 


They know that saving this way 
assures them of the money for a 
down payment on a new home...a 
new car... or retirement when the 
time comes. 


Furthermore, in ten years they get 

back $4 for every $3 invested in 
U.S. Savings Bonds. 
Why don’t YOU start saving money 
regularly and automatically where 
you work, or at your bank through 
the Bond-A-Month Plan? 





Automatic saving is 
sure saving — 


U.S. Savings Bonds 


3) Contributed by this magazine in co-operation with the Magazine Publishers of America as a public service, 


70 - Fesrvary, 1950 MECHANICAL ENGINEERING 





A $7 3,000 per year saving 
in the making . . eee 


Streaming off this continuous processing —_ photographic intermediates of original draw- 
machine at the Ford Motor Company ... ings. The answer to a $75,000 per year redraft- 
are Kodagraph Autopositive prints — positive ing headache! 


Before .. . Ford’s valuable original Now .. . Ford’s originals are filed away in the drafting room after 
drawings had a short life... had to de Kodagraph Autopositive intermediates are made—available for reference 
double duty in the drafting room and ir and revisions only! All blueprints are produced from the “Autopositives,” 
heavy print production. In the latter op- whose photographic black lines will not smudge or lose opacity . . . assur 
eration, they were exposed to machine ing highly legible prints even after hundreds of “run throughs.” As a result 
wear and tear, constant handling. Soon of this simple change in routine, redrafting costs are reduced by an esti- 
they lost their detail produced illeg- mated $75,000 per year . while the output of creative drafting is 
ible blueprints... which meant that new increased. And print production is simplified, too... for Kodagraph 
drawings had to be ordered from the Autopositives are not only longer-l: isting . but can be printed at uniform, 


drafting room practical machine speeds. 


Xodagraph /utepesttive Paper 
‘The Big New Plus” in engineering drawing reproduction 


You, too, can cut your drafting costs MAIL COUPON FOR FREE BOOKLET 


get improved legibility, and simp fy 

print produc tion . by reproduc ing EASTMAN KODAK COMPANY 
vour drawings on this new, low-cost Industrial Photographic Division 
photographic intermediate paper Rochester 4, N. a 


You cam turn ou \utopositives GENTLEMEN: Please send me a copy of your illustrated booklet giving all 
quickly conomicalh ou ! , 

jul kl c nomically vith your the facts on Kodag iph Autopositive Paper 

present print making equipment and 

standard photographie processing. Or ANE eo POSITION __. 
else you can order them from your COMPANY 

ocal blueprinter. It will pay you to get 


] soon! 
all the fact n city cial TRADE-MARK 














cw TESTING, far above the usual practice, is 
regular procedure in the production of Lunkenheimer 
Valves. From selection of raw materials to final assem- 
bly, nothing is left to chance or guess. Each and every 
operation is gauged to meet the high quality stand- 
ards which assure dependable performance, longer 
service life and minimum upkeep. 

for example, a Lunkenheimer final 


In gate valves, 
test means that every valve is tested on 
both sides, at high and low pressure 
for seat tightness and then given a care- 
ful shell test. Spot testing is not tolerated. 

This may be producing valves the “hard 


way”, but for Lunkenheimer, it’s the only 
way since it safeguards our proudest 
possession .. . the mark of unswervy- 

ing quality and dependability. 


ESTAR ISHEO 1062 


THE LUNKENHEIMERC®: 


QUALITY” = 
CINCINNATI 14, O10, U.S.A. 


* YORK 13 + CHICAGO 6 - BOSTON 10 PL ADELPHHA 34 


EXPORT DEPT. CONCHWNATH 14 OFHO USA 


assurance 
of better 


valve service 





715° 
vy 4 promze Gate 130 


150 Ib. sf - Numibe id 
ree vere? oe E Numbef 
ike ine pie gre) Noy sn isin 
Dovblé st, € wpe 10 Selene 

. = . - In the event of valve trouble, you need 
end can depend upon, quick service 
from your Lunkenheimer Distributor. His 
stocks and facilities shorten production 
tie-vps, save you dollars and hours 
Whether it's an emergency, routine 
maintenance or new installations, phone 


your Lunkenheimer Distributor for fast 








dependable service. 


Nehiwement/ 
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Makers of the NEWNQNIVE! 


id 


% 


POUR THEMSELVES A 


YEARLY SAVINGS 


ON ANNEALING COSTS 


oO pickle and anneal the body of their new 
‘toa pot was costing Landers, Frary & Clark, 
makers of the famous line of Universal appliances, 
$7.50 per M pieces. 5 anneals, which at first 
seemed necessary to produce the quality product 
for which Universal is nationally known, jumped 
the cost per M pieces to $37.50. Universal knew 
this was far too high and decided to do something 
about it. 

Their metallurgist, in cooperation with Revere, 
studied the problem in detail and then proved 
their conclusions by exhaustive tests. It was found 
that by using Revere copper strip in a certain 
temper, 4 anneals could be eliminated. Now, 
after a draw of 734”, the copper body is annealed 
once then spun into its finished shape. Based 
on current production, this has resulted in a saving 
of over $10,000.00 per year, plus an improved 
product. Additional savings also are realized 
through more simplified handling, and more 
economical finishing operations due to the reduc- 
tion in the number of anneals. 

To make such a deep draw whlle holding re- 
jects to the absolute minimum would not be 
possible were it not for the fine quality and 
consistent uniformity of the gauge and temper 
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of the copper used. The copper body is tin plated 
inside, while the outside is first nickel plated 
then chromium plated. 

Because of the nature of this appliance, which 
makes coffee automatically to the individual's 
taste, then reduces the current to keep coffee at 
serving temperature, Revere copper was selected 
for its high thermal-conductivity. This makes it 
possible to brew the coffee faster and keep it hot 
longer, thus saving on current. 

Perhaps Revere Copper or some other Revere 
Metal can be of help in developing or improving 
your product—cutting your production costs. 
Why not tell Revere about your metal problems? 
Call the Revere Sales Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, UL; Detroit, Mich.; Los Angeles 
ond Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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Engineers Reference Books 5... An:ce 


UNIFIED ANDJAMERICAN SCREWJTHRE ADS SAFETY CODE FOR MANLIFTS (A90) 


(81.1) 
Published 1950. 55¢—This Code covers the 
Published 1949. $3.00—iIt is in this Stan- F construction, maintenance, inspection 
operation of manolifts used for carrying 
ified threads on which agreement has plant personnel only 
been reached between the Standardization Com- 
mittees of the U. S., Great Britain, and Canada, 
(2) the American screw threads continued from the 
1935 Standard and (3) the severa! new sizes which 
have been added to the coarse and fine thread TEST CODE FOR CENTRIFUGAL, MIXED-FLOW 
x fies AND ARIAL PLOW COMPRESSORS AND EX: 


testing of (1) superchargers ee axial 

PLUMBING CODE (P40. flow compressors in which the c ge in the 

¢ n gas specific weight exceeds 7%, y - (2) apparatus 

. handling gases other than air to determine under 

Published 1949. $2.50—This American specified conditions, one or more of the following 

Standard covers the design, installation, quantities: uantity of air or gas delivered, pres- 

inspection, and performance of plumbing sure rise uced, power required for compression 

yotems including water supply, distribution, and efficiesc: of the compressor. 
drainage and venting systems, and fixtures and y 
appurtenances 


G Published 1949. $1.50-—Provides rules for 


TEST CODE FOR INTERNAL COMBUSTION 'EN- 
GINES 


AMERICAN STANDARD REAMERS (85.14) 
Published 1949. $1.50—This Code shows 

ial how to test all types of modern reciprocating 
the general dimensions of thirty types of internal combustion engines, including gaso 
reamers and related tools, also the magni line engines, gas engines, and oi! or duel-fuel 

tude and direction of the tolerances including the engines. Instruments and apparatus required are 

sumber of flutes in the various types. All new specified, and directions for reporting data and 

types of reamers introduced in recent years are results obtained are given 

included 


Cc Published 1949. $1.00--This Revisien gives 


TEST CODE FOR STEAM TURBINES AND APPEN- 
Dix TO THE CODE 


GRAPHICAL SYMBOLS 
Published 1949. $4.00—Code covers per 


These pamphlets provide the standard j formance testing of all types and applica 
D symbols to be used when indicating in tions of steam turbines; the instruments and 

formation on drawings their application; and the methods of measurement 
Appendix gives helpful information on reporting 
Di Welding and Instructions test data and results obtained 

For Their Use 232.2.1 


D2 Plumbing 2Z32.2.2 


D3 Pipe Fittings, Valves and 
Piping 232.2.3 INTERNAL COMBUSTION TURBINES 


given to world conditions under which gas 

turbines for land and sea use are being 
developed, the principal factors influencing the 
part-load performance of different gas-turbine 
engine schemes, gas turbine fuel problems, heat 
flow in gas turbines, and the three dimensional 
flow theories for axial compressors and turbines 


Dé Ventilating, and 
ear tz.: 


Published 1949 $2.25.—-Consideration is 
onditioning 232.2.4 J 


1950 UNFIRED PRESSURE VESSEL CODE 


Published 1949. $3.50-—These rules are for 
& the design, fabrication, and inspection 
during construction of carbon and low 
alloy steel vessels, including those operating at BRITISH GAS TURGINE JET UNIT 
temperatures below --20F, vessels fabricated 
primarily by fusion welding, and vessels or part of Published 1947 $3.00 No discount al 
vessels fabricated by riveting or by closely fitted K lowed)—A valuable discussion of the desigr 
holting and development of centrifugal compressors 





Mail This COUPON Today 


A.S.M.E. Publication-Sales Dept. in 
29 W. 39th St., New York 18, N.Y. ‘ 
Please send the following ‘‘circled’’ books: 
E—33.50 
— 55 
1.50 
1.50 


4.00 
2.25 


© Payment herewith Vole—20 % discount to A.S.M_.E. members 


NAME 


ADDRESS 
CITY.. , ZONE NO. STATE. . 


eee ee a as ween 


| 
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Published by 
Society of Mechanical Engineers 


for aircraft gas turbines, fluid dynamics of and 
design of axial compressors, combustion in gas 
turbines, gas turbine engine testi and vibration 
problems in gas turbine engines, turbine design for 
simple jet propulsion engine, and developments 
in high temperature materials for gas turbines 


REPORT ON OL ENGINE POWER COST—1948 


Published 1949. $2.50—The only published 
L work giving the costs and performance data 
supplied by 124 oil engine generating stations 
whose 441 engines generated 721,370,430 net kwhr. 


GASEOUS FLUID noF IN Anos TO DIESEL 
AND INTERNAL COMBUSTION E INE DESIGN 


available the information presented by 
eminent authorities at a lecture course 
sponsored by the ASME Oil and Gas Power 
Division on the subjects of cooling of spark ignition 
engines, reduction in noise of engines, and the 
fundamentals of air flow in diesel engine manifolds 


iy Published 1949. $2.00—This book makes 


DIESEL FUEL OILS 


Published 1948. $3.50— Provides a compre 
Me hensive review of current refining tech 

niques, the chemistry and properties of 
the preferred hydrocarbons used in the Diesel 
power field, and the theory and fundamental 
factors affecting the combustion of Diesel fuel oils 


HEAT TRANSFER AND FLUID MECHANICS 


Published 1949. $5.00—Written by leading 
oO engineers and scientists, this book presents 
a fund of valuable information on the 
fundamental aspects of fluid flow and heat transfer 


DYNAMICS OF AUTOMATIC CONTROL 


Published 1948. $7.50—A detailed treat 
be ment of the functional elements of controls 

and the mathematical method of handling 
control problems, the components of the control 
loop, causes of non-linearities, the off-on regulator 
and its field of application, and the theory of the 
excursion-dependent periodic controller 


SYMPOSIUM ON THE REHEAT CYCLE 


of design and performance of regenerative 
reheat steam turbines, and the develop 
ments in resuperheating in steam power plants 


Qa Published 1949. $1.50—A timely discussion 


MATERIALS HANDLING 


Published 1949. $2.00—Provides consider 
R able useable information on operating econ 
omies, modernizing to reduce cost, work 
simplification automatic pallet loading bulk 
handling, materials handling engineering as applied 
to equipment layout and operation flow processing 


OPERATION AND FLOW PROCESS CHARTS 


ence and an ASME Standard on charting 
practice 


s Published 1947. 75¢—An invaluable refer 
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METALM 


Out where men are men and no refreshing coolant flows, 
portabie electric tools show the stuff they’re made of. And 
the job they do miles from a maintenance staff, down the 
tracks, out on the farm, on the building site and down in 
the earth proves that manufacturers put plenty of ‘‘stuff” 
in electric tools . . . sturdily buile motors, tempered steel 
gears and shafts, shock-resisting housings and the best ball 
bearings to transmit the full power of the motor to the 
spindle. The fact that so many leading manufacturers of 


electric tools use Fafnir Ball Bearings proves how well 


— a 


ASTER 


Fafnir has worked with these manufacturers in solving 
their special problems, 

Protection of ball'bearings from contaminants has been a 
major Fafnir project. Some of the types most commonly 
used in electric tools are the felt seal, the Mechani-Seal and 
the Plya-Seal. 

Whatever your specifications for ball bearings, Fafnir can 
meet them more precisely, simply because Fafnir’s experi- 
ence is not limited to just one or two industries but is 
industry-wide. The Fafnir Bearing Co., New Britain, Conn, 


FAFNIR 


Fafnir Felt-Seal Ball 
Bearing has a cartridge 
type seal, consisting of 
two metal plates enclos- 
ing o felt washer. 


Fafnir Mechani-Seal Ball 
Bearing has a labyrinth 
seal, to retain grease 
ond lock out dirt. Outer 
member acts as slinger. 
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Fafnir Plya-Seol Boll 
Bearing uses a flexible 
synthetic washer held in 
place by stainless steel 
split retaining ring. 


BALL BEARINGS 


MOST COMPLETE 


LINE IN AMERICA 
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separate, positive closing over-spee 


GOVERNOR INSURES 100°, PROTECTION 
IN NEW DE LAVAL CA TURBINES 


Winn 


The design of the new De Laval CA Turbine sure acting on top of the valve to keep it tight. 

assures positive over-speed protection and un- Foreign matter is kept away from the valve seat 

failing emergency shut-off under any and all by a strainer in the steam line. 

conditions. For double protection, specify the new De 
In the CA Turbine, operation of the over Laval CA Turbine. 





speed governor and emergency trip valve is in Before you buy a turbine, be sure and get complete in- 
no way inter-dependent upon the operation of formation on these additional De Laval features: 


the normal speed governor or Y True center line support and flexible 

mounting for perfect alignment 

A choice of eight governors 

alanced double-seated bo t- > 

jeopardize its operation Balanced double-seated bonnet-type 

” On . governor valves for close control of 

The functioning of the emer steam flow 

gency trip valve is quick and Sensitive, friction-free, wear-resist- 

sure. The stem of the valve ant “rocking chair governor pivots. 
Super-smooth, chrome plated shaft 

rides freely without packing journals make carbon rings last 

friction in a closely machined longer 

rust-resisting nickel-iron bush 


any other part of the turbine 
A sticky governor valve cannot 


The casing and bearings split hori- 
on A : zontally at center line for easy re- 
ing. The valve closes against a moval and inspection of the rotor, 
single seat with the steam pres- carbon rings and bearings 
SEND FOR CATALOG 4202-22-A 
T-22 


DE LAVAL STEAM TURBINE COMPANY, TRENTON 2. NEW JERSEY 


TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS + CENTRIFUGAL PUMPS + WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 
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pieamlined foe Savings 


N EVERY TYPE OF BOILER 


Long sweeping curves sdsiiaia a smooth cross flow 

“ranpaagonte A pe ster i cone ner The Engineer ( om pany Produces 
eliminated—draft losses are cut to a minimum. Soot ENCO Oil BURNERS 
blowers work more effectively, less steam and less ENCO FUEL OIL PUMPING 
time are needed for cleaning. AND HEATING UNITS 
Eaco $ line Baffles are individually designed and 4. iow \ihiel, F-eslete) titties ile 

ted to the exact requirements of your boiler. outta hea sea | bel ee 
Experienced Enco-trained crews take charge of the ENCO AUTOMATIC COMBUSTION 
installation. CONTROL 

THE 


The 18-page Enco Bulletin, BW44, shows how en- 

gineers throughout industry have gotten higher boiler ENGINEER COMPANY 

efficiency and increased steam production through the 75 WEST STREET, NEW YORK 6, N. Y 
Canedian Representative: 


use of Enco Streamline Baffles. Why not write for ; 
your FREE copy today? F. J. Raskin, itd., 370 Rachel E., Mantreai, P. O 
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WALWORTH LUBRICATED PLUG VALVES 


_ Direct port opening 
,. Quart 
Dead tight shut-off 


Freedom from attack by fi 
_.. Pressure 


_,. Made 


yacuum requirements 


HESE are just a few of the reasons 

why Walworth Lubricated Plug 
Valves give ‘‘top’’ performance on 
many difficult services. 

All Walworth Lubricated Plug 
Valves employ special insoluble lubri- 
cants which protect the plug and body 
against contact with the line fluid, thus 
combatting erosion and corrosion. 

The lapped surfaces of the valve are 
“pressure sealed” when the valve is in 
either the open or closed position. By 
turning the lubricant screw, lubricant 
is forced under high pressure through 
a grooving system that completely en- 
circles the ports as well as the top and 
bottom of the plug. 

The lubricant seals the valve against 


er turn opens OF closes V 


alve 





vids being handled 





sealed 
\ Ait to 94" 


line. Sizes from for 


in a complete 5 to 5,000 psi., 


from 17 


leakage, and reduces friction between 
plug and body. This permits easy, 
quick, full-opening, or tight shut-off 
with only a quarter turn of the plug. 

Number 1700 (illustrated) is a Steel- 
iron valve, wrench operated, designed 
for a working pressure of 200 pounds 
WOG (water, oil, or gas). Valves are 
available in either screwed or flange 
types. Screwed type have API line pipe 
thread lengths. Flanged type (No. 
1700F) is faced and drilled to American 
Standard for 125-pound cast iron 
flanges unless otherwise specified. 

For further information about No. 
1700 as well as the complete line of 
Walworth Lubricated Plug Valves, 
write for catalog. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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VARI-PITCH 


AUTOMATIC SHEAVE 
AND TEXROPE DRIVE 


broadens Application 
of Gisholt No. 12 
Hydraulic Automatic 


Lathe 


Speed Problem Solved! 


Gms" MACHINE COMPANY had’ 


Ge problem. One of their cus- 
tomers specified an ultra-fine finish when 
machining various size piston rings 
which could énly be obtained through 
stepless adjustable spindle speed. 

Gisholt found the solution in the use 
of an Automatic V ari-Pitch Sheave (514 
in. to 10 in. pitch diameter) and a 14 
in. pitch diameter companion sheave. 

This combination gave them exactly 
the required speeds with instantaneous, 
simple handwheel adjustment. And be- 
cause the Automatic Vari-Pitch Sheave 
and drive fitted in the small space, no 
major changes in design were necessary ! 


WIDE APPLICATION 
Automatic Vari-Pitch Sheaves can re- 
place almost any standard sheave on 


Vari-Pitch and Texrope are Allis-Chalmers trademarks 


ALLIS-CHALMERS 


drives from 114 to 40 hp (special to 
60 hp) . will give you stepless speed 
changes it in a matter of seconds ...over- 
all speed ratios of as high as 2 to 1. 

Many designers have already adopted 
these new sheaves for use on textile 
spinning frames, centrifugal pumps, 
farm machinery, various machine tools, 
and hundreds of other products, 


HOW IT WORKS 





TO GO FASTER TO GO SLOWER 


ye’ ~~’ 


Move MotorToward Move Motor Away 
Driven Machine From Driven Machine 











CHANGE SPEED WITH ONE HAND 


WHILE MOTOR IS RUNNING 


For complete information on diameters 
and number of grooves, check No. 1 | 
in the coupon below. 


' 
ALLIS-CHALMERS, 949A $0. 70 ST. 
MILWAUKEE «iS. 

Please send me the literature checked 

below: 

(1. Veri-Pitch Automatic Sheaves — 
Section 20-P-50 (Part 4) 

() 2. Handy Guide for Quick Selection 
of standard Texrope Drives ~ 
Bulletin (2086051) 
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ORIGINATORS OF THE MULTIPLE V-BELT DRIVE FOR INDUSTRY 
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TRACING CLOTH 
THAT DEFIES TIME 


you ‘re cooking with 
CHACE! 


in the 
STEVENS 
ROASTER 
THERMOSTAT 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-toking surfoce and 
the superb quolity of its cloth foundation. 

Imperial takes erosures readily, with- 
out damage. it gives shorp contrasting 
prints of even the finest lines. Drawings 
made on Iimperiul over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clea 


IMPERIAL 
herd persia, ry imperil Ponctro-” TRACING CLOTH 


© SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





No. 36—Preduct of 
Stevens Manufacturing Co. 
Mansfield, Ohio 


Chace Thermostatic Bimetal, 
that is. It's the actuating element in the new 
Stevens Type R thermostat, used for precision 
control of the Swartzbaugh “Everhot” Roasterette 


Requirements for this thermostat include: 
@ Close temperature control 
@ Protection up to 600° F 
@ Positive make and break 
@ Fast response 


making Chace No. 3600 Bimetal the 
One reason why we're still doing business successfully 





logical choice for its actuating element! Properties 
of No. 3600 include high deflection and torque 
rates, with maximum sensitivity between 200 and 
600° F. These qualities make it ideal for this 


application and other domestic appliances. 


Your product, too, is more saleable and more 
efficient when it's actuated by one of the thirty 
dependable Chace Thermostatic Bimetals. When 
designing your new product, or re-designing your 
present one, Chace application engineers can 
assist you, through their long experience in the 
fields of temperature response, indication and 


control . . . consult them. 


after forty-five years of manufacturing gears of all types 
for a variety of industries is because we have con- 
tinuously maintained the policy of making sure that 
each customer gets exactly the right gear for the job. 
Since we expect to continue in business for a great 
many years, it stands to reason that this policy will 
never be compromised. Therefore, you can turn your 


gear et on over to us—while you concentrate 


on something else 
a el sa aed Ce. 4707 Stenton Ave., 
ene ag Sales Offices: New York City; 


wus 
oe CU 


ee 


1619 BEARD AVE., DETROIT 9, MICH. 
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“Another Proof-of-the-pudding Demonstration 
of LINEAR “‘V”’ RING Efficiency 


This unretouched photograph shows a cut-away section of one of 3 sets of 
LINEAR “V”’ Ring packings. Each set was installed at 6-month intervals in a 
vertical triplex pump operating continuously for a year and one-half under actual 
service conditions. Throughout the entire 18-month period no maintenance or 
adjustments were required. When removed, each set was sealing as efficiently 
as when first installed . ..and most important, all three sets had identical wear 
characteristics. 

Spring-loading the packing changed this installation from an adjustable gland 
to a fixed gland bolted metal-to-metal, thus providing automatic take-up to the 
packing installation. The result? Complete elimination of dangerous over- 
tightening of the packing and greatly improved seal life.* By using a spring- 
loaded installation with style M90 “‘V’”’ Rings (specified for excellent abrasion 
resistance) a uniform and predictable packing life was determined from one 
installation to the next. 

LINEAR offers industry a complete line of fabric reinforced and homogeneous 
“V”" type packings for every service. They operate automatically from zero 
to peak pressures against air, steam, water, gas, oils and solvents over a wide 
temperature range. 

For lowered packing costs and sealing devices of proven dependability, 
Cau LINEAR. 








“PROGRESS REPORT OF SIX-MONTH SERVICE TEST: 
TYPE OF EQUIPMENT: Vertical Triplex stalled with a coiled spring with a com- 
Pump. pression of & lbs. per in h of mean cir- 
ROD MATERIAL: Cold drawn Monel. cumference for the spring load. 
FLUID PUMPED: River water containing SPEED: 144 four-inch strokes per min 
SUnRe <8 antes alte par Game HIGH PRESSURE: 10,108,980 strokes at 


PACKING: Fabric top adapter with 5 pres- 2250 psi. 


sure rings homogeneous type (LINEAR 
M90-V ee ee LOW PRESSURE: 10,108,980 strokes at 0 


METHOD OF INSTALLATION: Packing set P**- 
used with machined metal adapter in- TOTAL STROKES: 20,217,960. 

















Te mF © 6 yt iv EN GItnme eR € D PACK ING 5” 


FUrareririricasvcurs EAC 
LINEAR, tInc., STATE ae & LEVICK STREET, PHILADELPHIA 35, PA. 
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SPECIAL PURPOSE TURBINE 


FOR OPERATION 4. Condensing bleeder operation — provid- 


ing clean, low-pressure steam for heating 


UNDER ALL THESE CONDITIONS: po frevehpset 


1. Straight, high-pressure, condensing . . . and the speed under any of these con- 
ditions can be varied from 2800 to 4750 rpm. 


2. Straight, low-pressure, condensing — put- as 
ting to work excess low-pressure steam. This is but one example of many unusual com- 


binations developed by Terry to meet out-of- 

3. Mixed pressure — using the low-pressure the-ordinary requirements in turbines up to 

steam available, with only enough high- 2000 hp. Information on a special-purpose 

pressure steam required to drive the com- turbine for your specific requirements will 
pressor be gladly furnished. 


THE TERRY STEAM 
yi OF 5959 0,5 al OO). 8 0 ae 


TERRY SQUARE, HARTFORD,CONN. 
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HILLIARD Ceccches 


FOR POWER CONTROL DESIGNS 


HILLIARD 


‘ 


Unequalled for accurate 

control of intermittent ma- 

chine operations — cutting, 

punching, and packaging. 

Gives closer tolerances to 

cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 


GET YOUR COPY 


Our new Unitbilt Boiler-Stoker Combina- HILLIARD 
tions are fully described and illustrated in 
Bulletin No. SF-1, It contains complete ag 
engineering and dimensional data. A copy ” 

ae be i" ‘, eee” 
will be gladly sent upon request. Clip this ~ 


advertisement or make a memorandum to .. 


write us. Hilliard Over-Running 


Clutches and Couplings are 


automatic in operation. 

The BROWNELL Co. a tag sama for 

446 N. Findlay St., Dayton 1, O. automatic two-speed drives, 

dual drives, stand-by drives, 

and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


? HILLIARD 











IS YOUR COMPANY | ps Oot 


LISTED | A reliable series of spring- 
IN THE yrs: slip Pane prea 
ings. construc- 
-A-S-M-E- den tt enghctviaten beh 
face for heavy-duty use. 
MECHANICAL CATALOG i 9 i Ley erty 
AND DIRECTORY act hocry tondiy os tonsil sig Nidhom Ser SNIDER 


tp winding operations; and many other uses. 


USE YOUR 1950 VOLUME Hilliard’s Engineering Depart- 
TO CHECK IF YOUR FIRM IS LISTED oot © ey Serer 
ae selecting the correct clutch or 
coupling. 
. . Write today —- 3 Hilliard Clutch 
If not listed, write to us upon your iolicies oth disteik kduew 
Company letterhead, informing us tion. Free on request. 


under what product classifications Clutch Mokers for over 40 years 


your firm should be listed. 
The American Society of Mechanical Engineers } The HI LLIAR D Cornea nation 
29 West 39th Street, New York 18, N. Y. } 


149 West Fourth Street --- ELMIRA, N. Y. 
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"SURE-GRIP” INTERCHANGEABLE HUB 
CUT 


FROM END TO END 
FOR MAXIMUM GRIP 
ON THE SHAFT 


Wood's “‘Sure-Grip” Interchangeable 
Hub with the ‘‘cut'’ from end-to-end, 
locks securely with a uniférm, full- 
length grip on the shaft. And because 
it's easier and faster to mount (simply 
slide it on, line it up, and tighten), it 
is a time- and money-saver. To re- 
move, loosen the three bolts and slip 
it off .. . Wood's engineers will assist 
you in the selection of a complete 
drive to fit your requirements 

IN STOCK for immediate delivery a com 


plete range of sizes in A, B, C ond D section 
grooves. Write for detailed information. 


T. B. WOOD’S SONS COMPANY, CHAMBERSBURG, PENNA. 


CLUTCHES 


Will Solve Your 
Power Control Problem? 


Avoid the waste of trial-and-error testing. 
A letter or phone call to our engineering de- 
partment will sove you weeks of vital time 
and give you the benefit of thelr quarter. 
century of experience paw gg be con- 
trolling power — with clutches. know- 
how, plus @ wide range of clutch types and 
sizes to choose from, will help your engineers 
specity the RIGHT clutch for YOUR product. 


» ROCKFORD CLUTCH DIVISION 


sOnO.waRnte 
1307 Eighteenth Street, Reckford, tilinols 
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MECHANICAL ENGINEERING 
January, 1950 CARD INDEX Vol. 


May We Co-operate, H. J. Gough 

We Must Co-operate, J. M. Todd 

The Attitude of Management Toward Industria! Researct 
Wilson 

The Implication of Federal Support of Education and 
R. B. Stewart 

The Anatomy of National Income, M. F. Millikan 

To ASME Members The Council Report for 1949 

1949 ASME Annual Meeting 

ASME Honors Engineers 

{SME 1949 Annual Meeting Preprints 

Mriefing the Record 

ASME Technical Digest 

Contents of ASME Transactions 

Comments on Papers 

Reviews of Book 

Engineering Profession, Nev 

ASME News 

ASME Junior Forum 

Engisecering Societies Perso 




















A 20-PAGE LIST OF 
A.S.M.E. PUBLICATIONS 


is included in the 


1950 A.S.M.E. MECHANICAL 
CATALOG AND DIRECTORY 
Copies of the List are obtainable from 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publications-Sales Dept 


29 West 39th St.. New York 18, N. ¥ 
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SEWAREN GENERATING STATION.Z/2<2.. 


(Public Service Electric and Gas Company 


re 


Semana mereneneanetins 











We are very appreciative of the fact that this large, 
modern Central Station has (like many other modern 
stations throughout America) installed LimiTorque Auto- 
matic Valve Operetors for their high pressure Boiler 
Feed Lines, and for sluice gate actuation. 
LimiTorque Remote Control enables one man to 
merely ‘push buttons’’ and actually see on a panel- ai 
board whether the valves are open or closed. Then a’ ‘on " ‘Se. 
too, there is the important safety factor afforded by showing 3 electrically acivated LimiTorque Automatic Controls operating 
LimiTorque Remote Control, because men do not have High Pressure Boiler Feed Valves at Seworen Generating Stotion. 
to go to high, low, dangerous or inaccessible locations ' 
to open and close valves. Further, LimiTorque prevents 
damage to seats, discs, stems, etc., because it ‘‘auto- 
matically’’ shuts-off the power, should an obstruction 
in closing occur. 
LimiTorques are available for different requirements 
on all types’of valves (globe, gate, butterfly, plug, etc.) 
—and may be supplied for actuation by any power 
source, such as electricity, steam, water, gas, oil or air. 


; ite ee < ae or 
Thousonds of LimiTorques ore in use a’ : : r 4 i Td 
throughout the world, on land and sea. Re e on we 
Be convinced; send for our 96-page 4 | 5, a ag. 
catalog, 1-48, and pleose use your |} gees <n : Po ~ < ef 
Business Letterhead when requesting Showing 3 more air actuated LimiTorque Automatic Controls also operating 
ume. High Pressure Boiler Feed Valves at Sewaren Generating Station, 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK © PITTSBURGH © CHICAGO © HOUSTON 
IN CANADA, WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers — 
LimiTorque Valve Controls 
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LOVEJOY 


VARIABLE SPEED 


PULLEYS 


Easily installed in old 
or new machines 


rz4 - 
x Duy ue 
ee Ti) 


At your fingertips is just the 
required speed, slow or fast, 
for production schedules — 
ability of operator — variations in size or parts—— variations in 
density of stock—temperatures. No shutdowns for changing. 
All in one compact simple unit, built for longest service — in- 
t-gral part of machine. AT LOW COST. Deliveries from 
stock. Drives from fractional to 8 h.p. Infinitely variable. 
Ratios to 3:1. 

Manufacturers: Add the strong selling 


appeal of Lovejoy Variable Speed Pulleys 
to your equipment. 


Send for Complete Catalog showing wide 
variety of cpplicat/ons. 


LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake St., Chicago 44, Ill. 


Also mfrs. Lovejoy Flexible Couplings, and Lovejoy Universal Joints. 
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BARNES -GIBSON- RAYMOND 


MILLER AVE DETROIT 11, MICHIGAN 


LANT e ANN ARBOR, MICHIGAN 
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Over 1,000,000 NEW 


kw’s from plants using 
KELLOGG power piping! 


{E million kilowatts of generating capacity 

require a whale of a lot of power piping 
And when you reflect that this volume is con- 
fined solely to completed plants and not to 
piping supplied by Kellogg in the last 2 
years, it takes on added significance. 

But the actual volume ts not so indicative 
as the reasons behind it. For exampie, most 
of these piping installations began on Kel- 
logg’s exclusive apparatus for determining 
stresses in piping layouts .. . 

. Two called for unusual experience in 
welding, for they were the first 1050°F. 
installations employing stainless steel . . . 

. Another required the fabrication of 
unique transition pieces in which two 
metals varying in thermal expansion by 
50% were Kelcaloyed as single bi-metal 
lic pieces with ends formed of different 
metals... 

. On several of the jobs availability of ex- 
perienced supervisors for welding and 
stress relieving on the site was the key 
requirement... 

. And all of the installations reflected the 
results of extended study of such prob- 
lems as graphitization, creep stress rup- 
ture that has been going on for years in 
Kellogg metallurgical laboratories. 

Together these plants, eventually to provide 
more than one million kilowatts—and those 
of the past and future—indicate the extra value 
inherent in Kellogg's participation in the high 
temperature and pressure piping phase of 
power plant expansion and construction. 





Special studies of unusual Metallurgical research by 
problems such as graphitiza- recognized specialists who 
tion to assure long life and have made major contribu- 
low maintenance tions im this field. 


Vessels 
Exchangers 
Condensers 
Process Piping 
| Forged and 
Welded Fittings 


rately analyzing stresses in pip rication of steel prodacts from shops and in the held by weld metallurgical experts, embrac 
ing and providing unique sumple forgings to specially ers accustomed to working ng forming, heat treating and i e 


# \ 
Exclusive Equipment for accu. Complete facilities for the fab- Top welding performance in Quality central, devised by 


data for critical installations cast bi-metallic devices. under X-Ray checks. non-destructive testing 


The M. W. Kelloxaz Company, Inc A Subsidiary of Pullman, Inc Ofhess in New York, Jersey City, Buffalo, Los Angeles, Tulta, Houston, Toronto, Landon aad Paris 
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The smaller 
the bearing 


the better 
it runs. 


In American-made miniature sizes only Micro bearings 
have ground outer rings and raceways 

Write for your copy of Technical Bulletin No. 50 show- 
ing RADIAL (Conrad, extra light, and full race), Angular 
Contact, Self Aligning and Pivot Bearings '«” to 45” O.D 


New Hampshire Ball Bearings, Inc. 


1 MAIN ST. + PETERBOROUGH, NEW HAMPSHIRE 


The GROUND Miniature Bearing 


WHEN 
PIPING 
MOVES 


FLEXO JOINTS 


Offer the Flexibility of HOSE 
the Strength of PIPE 


Fer conveying pressures through ane 
pipe lines or to hinery or equip 
while in motion, use e dependable Flexo 
Joints. C tin either 
directi from gravity up 
- - leng weer—low maintenance cost. 
Four styles—standord pipe sizes 4" to 3". 











complete information 


FLEXO SUPPLY CO., Inc. 


4652 Page Bivd. St. Louis 13, Mo. 
in Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont. 


You can get what you want in 
the complete range of Jones Herringbone Speed Reducers 


OU will find this 128-page catalog of Jones 
Herringbone Speed Reducers helpful in the 
selection of reducers in accordance with A.G.M.A. 
, recommended practice for all con- 
ditions of service. Jones Herring- 

bone Speed Reducers are built in 

single, double and triple reduction 

types and in every standard ratio 


in ratings ranging from 1.25 H.P. to 440 HP. 
All these reducers have heat treated gears, 
ground shafts and are mounted with anti-friction 
bearings throughout. Liberal stocks are carried to 
facilitate shipments. 
Catalog No. 70 will save you time and effort in 
laying out drives that call for Herringbone gears. 


WRITE FOR YOUR FREE COPY 


W. A. JONES FOUNDRY & MACHINE CO.., 4427 Roosevelt Rd., Chicago, Ill. 


CKS e FRICTION CLU 


SPUR--GEAR SPEED REDUCERS e PULLEYS 
TH GEARS ® V BELT SHEAVES @ ANTI FRICTION 
JTCHES @ TRANSMISSION APPLIANCES 
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When You Use a 
You Have Done All That 
Can Be Done to Forestall 
Unpredictable Parts Failures 








gore IS NO SUBSTITUTE for the strength ; Macro-etch through longitudinal cross 
section of pinion rack used on power 
shovel shows fiber-like structure in reck 


and toughness inherent in the forged fiber- teeth which provides maximum resistance 


to wear, and strength and toughness for 
shocks and stresses occurring continually 


like flow-line structure of forgings. The forging 
when in use. This fiber-like structure is 
method of fabricating parts in closed impression common in all high quality forgings 
dies directs, controls and concentrates the fiber- 
like flow-line structure of metals at points of greatest 
shock and stress. In forgings you obtain the strength 
and toughness for unrelenting and uninterrupted 
performance. When you use a forging, you have 
done all that can be done to forestall the failure of 
parts and to protect the user of your equipment from 
unpredictable emergencies. Forgings provide rapid 
assembly of complex parts as by welding; forgings 
permit reduction of dead weight because maximum rho ceasing sanennliliikidd Wibedishidtekeslaidie dblbidtacats 


smoothly at all times and under all kinds of loading without 


strength and toughness are obtainable in lighter failure. To insure such trouble-free performance, the engi 


neer designed this steering knuckle to be a forging, thereby 
obtaining @ greater factor of safety which is so essential in 


sectional thicknesses. The metal quality and cost- chenieies £ carter Snot of 
reducing advantages obtainable in forgings cannot Pus ti 
be equalled or duplicated. Recheck every stressed ~ | | d 
part in your equipment, and consult a forging f 
engineer about possibilities for reducing costs of ; 
machining and finishing, speeding up assembly 
and improving performance. Only a forging engi- 
neer can inform you fully regarding the manv 
advantages of forgings. 


DROP FORGING ASSOCIATION 
605 HANNA BUILDING « CLEVELAND 15, OHIO pay Ay ety yy eh, 


ings reduce dead weight, yet provide a greater factor of 
safety that is so important in railroad operation. This drop 
forged I-Beam requires less machining and processing, and 
scrap loss is almost totally reduced because forgings are 
unusually free of concealed defects 









A REFERENCE BOOK ON 
DROP FORGING ASSOCIATION 
FORGINGS FOR ALL USERS 605 HANNA BUILDING + CLEVELAND a 
OF METAL PARTS QO pe hm “Metal Quality—How Hot Working Improves Properties 
of Metals” 
[J “Drop Forging Topics” swhich presents numerous end use applications 
of forgings. 





DROP FORGING 
Position 


) Topics % —_——___— 
eoeeereey | ISSUED 6 TIMES § As i ‘ Kcsaike 
A YEAR i 
- . —~- —~—— wy ———_-—__. ---— - 





vaive series with unusually wide 
applicability —ideal for aimost any 
service where small O. S. & Y. 
steel valves are used. Drop forged 
steel for greatest strength in high 
pressure or temperature service 
arrangement imaginable .. . tight, 
easily accessible union or bolted 
bonnet joints . . . bronze yoke 
bushings to prevent stem galling 
or freezing . . . Microscopically 
mated seats and disks . . . lock 
parts to prevent loosening 

in service . . . EValpak heat- 
resistant molded premium type 
packing .. . interchangeability of 
parts for reduced maintenance 
inventories .. . 


These and dozens of other 
fectures are standard in the new 
Edward Fig. 444 series, now 
aveilable for stock shipments in 
most sizes, 4 in. t> 2 in. 

either 600 or 1500 Ib sp. 





SUMPLICITY TIGHTEST 

OF PACKING SEAT-DISK 

See how easy it JOINT 

is to repack the 

new Edward No valve is 

Fig. 444 series. better than its 

Gland is held on sect-disk joint. 

special rests on All Edward 

yoke. Gland Fig. 444 seats 

bolts swivel out and disks are 

of way, con't precision borized 

come off. Both to identical 

hands are free angles in mated 

to insert packing pairs, then tested 
in generous space between stem ond yoke. on Edward built Micron-o-scope, meosuring 
Pressure-tight backseating for repacking under to .00025 of an inch, for absolute 
pressure. tightness and concentricity. 








The All- Steel Valve 
NEW FIG. 444 SERIES e 


Yoke Bushing: Hard 
bronze, lock welded 





to yoke. 


Yoke: Forged steel, 
integral gland rest, 
screwed and lock 
welded to bonnet in 
union type; integral 
with bonnet in bolted 
design. 


Bonnet: Built-in back- 
seat, big pocking 
chamber; either 
rolled steel union 
ring or forged steel 
stud bolted type 


Packing: EValpak,die 
formed, water- 
proofed, treated to 
prevent stem pitting 


Gasket: lronkote 90 





Gland: Forged steel, 
throvgh bolted, ac- 
curately fitted to 
stuffing box. 


Swing Glend Bolts: 
Forged steel, EVa- 
lized for longer, 
corrosion-free life; 
swivel out of woy 
but can't come off 


Stem: Hardened, cen- 
terless ground EVal- 
loy, with backseat- 
ing shoulder (on disk 





owt on larger sizes) 


Union Ring: Rolled or 





i i f , 
net ea a ‘ ’ forged steel, hexagonal 


Disk: EValloy 13% Body: Heat treated 
H 7 forged steel, in- 
chromium or Stel- a 
lite, slotted or disk g 
type for lowest 
nut type, self-cen- : 
terin pressure loss, 
r screwed or socket 
welding ends 





Seat: EValloy 13% 
chromium or Stel- 
lite on stainless 
steel; borized in 
mated pair with 
disk. 








1 
| 
! 
| 
| 
i 
J 
) 
i 
| 
) 
' 


NOW READY! New Bulletin 501 gives 


you dimensions, ratings, full deta on the 
new Edward Fig. 444 series. Send 


coupon now for yaur copy. 





EDWARD VALVES, INC., 
1492 West 145th St., East Chicago, indiana 


Please send a copy of Bulletin 501 describing your new Fig. 444 
all-purpose forged steei valves. 


Name 





Company 





Address _.__ 





City Zone State 











Another (5) Product 


ft Re 


il Senco Subsidiory of ROCKWELL MANUFACTURING COMPANY 





em ea 


Edward Fig. 444 series are built in 
sixes 4% to 2 in. inclusive, globe or 
angle, screwed or socket welding 
ends, 600 er 1500 Ib sp classes, 


molybdenum steel. 
EAST CHICAGO, INDIANA 








Cted Ut hey 


TRU-LAY 
PUSH W\. 


is a valuable aid 
in machine design 


TRU-LAY Push-Puil is precision-made. 
Therefore it... 





. is positive in action asa steel rod, 
yet flexible as wire rope 





. transmits action over long or short 





lengths, with few or many bends 


. will operate while flexing, with 
practically no lost motion 


Pa 
aA 


. is made in capacities up to 1000 
{# pounds input 


is designed for long life— 
a machine part—not a flimsy 


‘ 


: N 
= MAIL THE COUPON BELOW 
Ss” 


(to our Detroit 
Office) for bulletin of information about 
TRU-ZAY Push-Pull. 


6-235 General Motors Bldg 
Detroit 2 


. 
1119 Santo Fe Avenue, 
Los Angeles 2) 


. 
Bridgeport, Conn 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


Please send me copy of descriptive 
bulletin DH-87-M.-1. 

Nome aoe 

Company Name 

Address_____ inital ia 


2 a) | ew 
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CUMBERLAND 
GROUND SHAFTS 


An Exclusive Product 
Made by an Exclusive Method 


” 


Diameters 1! : 
to 8” inclusive 


Concentric 
Straight 
Accurate 


MAXIMUM LENGTHS 
MANUFACTURED 
Cumbertand Brand—30,000 ib. per.sq.in. Year 1845—up to 16 ft. 
Potomac Brand-——45,000 Ib. per sq. in. Vear 1886—up to 25 ft. 
Cumsoo Brand—66,000 Ib. per sq. in. Year 1945—up to 70 ft. 


MINIMUM ELASTIC 
Limit 


They are carefully ground to our standard manu- 
facturing tolerance, plus nothing to minus .002" 
on diameters 1-1/8” to 2-7/16” inclusive . . . plus 
nothing to minus .003” on diameters 2-1/2” to 8” 
inclusive. Closer tolerance can be furnished, if 
desiréd. 





IMMEDIATE 
SHAFTS 


DISTRIBUTED BY 


Baltimore, Maryland— Addison Clarke & Bro. 
Boston, Mass.—-Hawkridge Brothers Company 
Boston, Mass.— Brown-Wales Company 
Bric‘geport, Conn.—-Hunter & Havens, Inc. 
Buffalo, New York-—Jos. T. Ryerson & Son, In 
Charlotte, No. Carolina—-Edgcom! Stee! Co 
Chicago, iu. Central Steel & Wire Co 
Cincinaati, Ohio —Jos. T. Ryerson & Son, Ine 
Cleveland, Ohio —The Bissett Steel Company 
Dayton, Ohio —Central Steel & Wire Co 
Detroit, Michigan-——Central Steel & Wire Co 
Fort Worth, Texas —C. A. Fischer 

Hartford, Conn.--Hunter & Havens, Inc. 
Indianapolis, Ind.—-Tanner & Company 

pase ity, N. J.--Jos. T. Ryerson & Son, Inc 
Lakeland, Fla. Mine & Mill Supply Co 

Los Angeles, Calif.—-Link-Belt Ce., Pacific Div 
Louisville, Ky.—-Neill-La Vielle Supply Co 
Martinsburg, W. Va.—-W. H. Heiston & Son 
Montreal, Can.--Drummond, MeCall & Co., Lid 
New Orleans, La.--R. J. Tricon Co. 

New York City, N. Y.—Bright Steel Corp 
Oakland, Cali Link-Belt Co., Pacific Div 
Philadelphia, Pa.-Charles Bond Company 
Philadelphia, Pa Horace T. Potts Co 
Pittsburgh, Pa.—-MeKee-Oliver, In« 

Portiand, Maine--W. L. Blake & Company 
Portland, Oregon—~Link-Belt Co., Pacific Div 
Providence, R. L.-Congdon & Carpenter Co 
San Francisco, Calif.—Link-Belt Co., Pacifie Div 
Seattle, Wash.—-Link-Belt Co., Pacific Div 
Spokane, Wash.—Link-Belt Co., Pacific Div 
Toronto, Canada— Drummond, MeCall & Co., Ltd 
Worcester, Mass.-—Pratt & Inman 


CUMBERLAND STEEL COMPANY | 


CUMBERLAND, MARYLAND, U.S.A. 


ESTABLISHED 1845 INCORPORATED 1892 
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External comparator with range 

' : fi of 0-4". Simplified setting. One 

ELECTRONIC : ' master only. Reversible anvil. 
= Self-checking. Shock-procected. 

MEASURING “ * Diamond gaging point. 


EQUIPMENT 


Internal comparator  attach- 
ment for use with external 

This equipment comparator and amplifier . . . 
id liabl range |” to 2”. Frictionless. No 
5 provides a reliable means parts to wear. Only one master. 
for taking external and internal measurements 
with precision and ease that advance accurate 
manufacture and size control. By a simple 
turn of graduation selector, tolerances can be 
checked from “tenths” to “hundredths”. 

Exclusive advantages: any graduation value 

2» ago f ( » vo ‘ as é A . 
between 01 and 00001"... separate ampli ee Gage head cartridge for mount- 
fier completely isolates heat-producing elements ing in jigs, fixeures or similar 

. true linear response of amplifier ‘permits testing pieces. Measurement 

- 7 > : 
accurate setting for entire scale with only | range 002”. Frictionless. Dust 
; P and moisture proot 

gage block . . . amplifier may serve several 
separate testing instruments. 


<q ™~ 
ELECTRONIC a 
INSPECTION AND 
SORTING EQUIPMENT 


‘nigedeign, moat ia Take your cost cutting cue 


loading and disposal to ; ; 

fully automatic ... custom- ; ba ; ’ o 
engineered at Brown & — . rom t iS 
Sharpe to meet individual 4 : 

requirements. Simplifica- 


ton ofpartsand functions AOD QUALITY CONTROL 
EQUIPMENT 


pact, more dependable. 


With any one of these modern quality control devices, 


./e 
you can lay the foundation for an efficient, cost-cucting 
quality control program. Each device offers thoroughly- 


JOHANSSON 


proven features that broaden the advantages of quality 


BLOCKS 


with the Brown & Sharpe name. For complete details, 

write Brown & Sharpe Mfg. Co., Providence 1, 

world famous R42, U. S.A, 

both for their extreme 

accuracy and for their fast- 

growing importance to manufacturing of inter- 

changeable parts. These precision aids to quality 

control are made by Brown & Sharpe; from single 

blocks to complete sets and useful accessories, 
Jo-Blocks have hundreds of cost-saving uses. 


We urge buying through the Distributor 


GAGE i 
a control. All reflect the high precision standards associated 


BROWN & SHARPE ™ 





© 


_——e 





THE Why AND Hou) tf 


OF AIR VENTING | SELF-Lockine nuts 


. WON'T SHAKE LOOSE! 
The. two vital reasons wh 
obi thal OAs mabioned ox the palin ... ELIMINATE “NUT” TINKERING! 


where it collects. . » » REDUCE MAINTENANCE COSTS! 
First—an air steam mixture always Evgry dey we leam of more FLEXLOC Sell-Locking Nuts being wed in 
Industry hey are superior fasteners and reduce 
has a lower temperature than pure 
vibration won't budge, yet which can be removed easily when desired. 
steam at the same pressure. Steam addition, the strong, one-piece FLEXLOC has no extra parts to lose or forget. 
temperature at 15 psi is 249°F, but Se, why not he FLEXLOC Self-Locking Nuts for your maintenance? Fine 
e % : out for ary w they eliminate “tinkering” with plein nuts and save valuable 
mixing 50% of air would reduce melntenence 
this to 212° F, equivalent to 0 psi Send for sammpies and our Catalog 619-A. 


pressure. 
Second; and more serious, the air § PS STANDARD PRESSED STEEL CO. 


collects on the heated surface and 4° ald a aS asus 


insulates it from the hot steam, re- | 
ducing output. 


THE SOLUTION =|) E'very Advertiser 


First, select the right steam trap. 


The Sarco No. 9 Thermostatic for a p pe ar 1 n g 1 nN 


instance is wide open when cold. | t 
Orker Serene let aie oxt vo, bat | ff MECHANICAL 
es Poa point where they are | ENGINEER I NG 


So the next step is to put in Sarco : 
Air Vents at suitable spots in the belie ves 
lines — at the farthest point from i 
entry of steam in process equipment 
~and at many points in your heat- that his products. . .che service 
ing lines. 

This isa subject of renewed inter- 
est because Sarco has recently de- them. ..will stand up under the 
signed a complete line of vents and 
made available special technical 
data on the subject. high calibre engineers and 


CATALOG Neo. 275 executives comprising 
"44 MECHANICAL 


SARCO COMPANY, INC. 7 
Ss A he '@) Represented in Principal Cities ENGINEERING 


Empire State Building, New York 1, N.Y. readership 
eda baE ARCO CANADA, LTD., TORONTO 5, ONTARIO 




















in them and the service behind 


most searching scrutiny of the 





S$ PRODUCT QUALITY AND OUT 
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Representatives —Sales Agencies 
spre" Businese for Sale 
Partnership—-Capital 
Manufactunng Fosilitice 











OPPORTUNITIES Maeaoanes 





—Posi 
Material. 


Posi 
Wanted —Equipment 














Answers to bex number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 





POSITIONS OPEN 


SENIOR RESEARCH 
ENGINEERS 
and PHYSICISTS 


Established Electronic and Control Labo 
ratory in the Los Angeles, California 
area, offers exceptional oppertunities for 
Senior Engineers and Physicists Le 
outstanding academic background 
experience in the fields of: 





Microwave Techniques 
Moving Target Indication 
Servomechanisms 
Applied Physics 
S7egecogic Equipmen: 
Optical Equipment 
Computers 
Pulse Techaiques 
Radar 
Fire Coarrol 
Circuit Analysis 
oe Design 

Applied Mathematics 
Electronic Subminiaturization 
Instrument Design 
Automatic Production Equipment 
Test Equipment 
Electronic Design 
Flight Test lastrumentation 


. 
7 
= 
” 
” 
7 
. 
o 
. 
. 
. 
. 
. 
. 
. 
. 
. 
7 


Salaries commensurate with ability, ex- 
perience — background Working 
for advance- 
ment are qncelbent. Send information as 
to age, education, experience and work 
preference to: 


NORTH AMERICAN AVIATION, INC. 
AEROPHYSICS LABORATORY 
Box No. H-3 
12214 South Lakewood Blvd. 


Downey, California 











MECHANICAL ENGINEER 


For Mechanical Design and Engineering Studies 
in connection with Electric Utility work. Should 
heave 15 yeers’ experience in similar work. 


Write to: Mechanical Engineer, Pennsylvenia 
Power & Light Company, Allentown, Pennsy!l- 
vania. 








MECHANICAL ENGINEERS 
for Research and Development Work 

20 Chemical Process Equipment and Scicatific Instre 
ments. One Senior Engineer with edvanced degree 
and experience required to take charge of importaat 
project. Jenior Engineers required for asssscaots. 
These are permancot positions for engncers of excep 
tional ability and inventiveness. Salarics‘open. The 
Sharples Corporation Research Laboratories, 424 West 
Fourth Screet, Bridgeport, Pennsylvania 











Classified Advertisements wie & this heed- 
ing in MECHANICAL ENGINEERING ere 
at the rete of $1.25 ¢ line. $1.00 
on. tye wor th 


RATES 


4 line to mewbare of 


tisements carried in single column units of multiples of one 

at flat rete of $20 per inch per ¢ imum 
size , 10 inches deep, 2 columns, 5 inches 
deep. Copy aust reech us not leter then the 10th of 
the month preceding dete of publication. 











ENGINEERS WANTED 


Atomic Energy 
Research Department 
of 
NORTH AMERICAN 
AVIATION, INC. 


Engineers (mechanical, electrical, 
chemical) with either advanced train- 
ing ot experience are desired to do 
analytical, design, and development 
work on nuclear power plants, under 
direct contract with the Reactor Divi- 
Energy Com- 


sion of the Atomic 


mission 


Please reply by letter to: 
North American Aviation, Inc. 
Atomic Energy Research Dept. 
Box No. D-2 
12214 South Lakewood Blvd. 
Downey, Californie 








SALES ENGINEERS 


Excellent opportunity for several experienced hydraulic 
sales engineers. Should have five years of sclling ex 
perience Openings are with firmly established hy- 
draulic press concern. Must be willing to travel 
State experience 


Address CA-31 20, care of “Mechanical Engineering.” 











MECHANICAL ENGINEER—waoted for plant layout, machine 
design and process enginecring cogenie of design and drafting 
work. Permanent position with advancement for qualified maa 
Paper or board mil! experience desirable but vot essential. Give 
complete information in first ietver including references and salary 
requirement Address CA-3072, care of “Mechanical Eagincer- 
ing. 
DE SIGN ENGINEERS—Ciril, Mechanical and Serucrura! 
Openings for Qualified men with iodustrial experience in above 

otmplete information regarding [ectosenad, age, 
requirements in first letter Address CA- 

a) Engineeri ™B- 


lines. Give 
references, and salary 
3095, care of “Mechar 
t steadily growing Chicago arca com 
design experience in the steel valve 

1 positior Salary commensurate with 
Addrew CA-3104, care of “Mechanical 





Use a CLASSIFIED 
ADVERTISEMENT 
for Quick Results 














MECHANICAL ENGINEERING 


ASSISTANT TO CHIEF ENGINEER—Escelleot opporeuairy, 
with a progressive Ve in the area, for a mechaowa! 
engineer ¢ jerced in walve desi details of qual ith » 
tons No ome CA-3105, care of * " Picchanical Engioeeriag 
GRADUATE MECHANICAL ENGINEER—35 to 45 years of 
age. Superunteadent wanted for large shop engaged io fabrica- 
tion of experimental models to close tolerances. C 
engineering staff and is part of weil established researc 

toe 1 vicinity of wale ington, D. C.; B.S degree in M 

5 co 10 years responsible management ¢ perience required R 
ences csseotial Startung salary approximately $7600 per year 
Address CA 3108, ¢ care pf ‘Meches teal Engineering” 

SALES ENGINEER -experienced in selling centrifugal pumpe 
for work at our Indianapolis home office or Chicago or New 
York branches. Salary xed commission. Write fully regarding 
qualifications. Address CA-3109, care of “Mechanical Eng: 
acering 











DESIGN AND DEVELOPMENT ENGINEER —old established 
madwest manufacturer desiree experienced engineer to design fuel, 
hydraulic, and pocumatic valves for aircraft. Please give de 
tailed information of pract«al eaperience, education, salary de 
sired and pertinent data. Address CA-3112, care of “Mechanica! 
Engiacering 





MECHANICAL ‘AND ELECTR TRICAL ENGINEER —Excellent 
opportunity for young man with approssmately five ce ten years 
experience in design, specifications and supervision of the me 
chanical and electrical phases of building construction, with par 
ticular emphasis on school and institutional work. Full partner 
shup offered for right man in established engineering othce Lo 
cation: New Engiand. Address CA-3115, care of © Mechanica 
Engineering. 

ME‘ HANIC AL "ENGINEER familiar with air compressors 
steam engine or dicse! engine details, design and construction by 
old established maoufacturing company. Prefer man with cor 
stderable cxperieme who is now looking for permanent opening 
offering opportusity for advancement to esccutive powtion 
Please give full information with salary expected in reply, whact 
»mpletely confidentsal. Our own mea know of this 
Address CA-3114, care of “Mechanical Eng 


will be held 
advertisement 
neering 


SALES ENGINEERS—Large industria! instrument manufacturer 
a ires the services of engiacering graduates, peeferably with 
industrial instrument experience, in the Chicago, Philadelphia 
Pittsburgh, Detroit, Cleveland, aad Houston Distrives rood 
opportunity for men with right experience. Men with pneu 
matic cootrol and electronic poucntiometer experience given spe 
cial consideration. Address CA-3116, cat> of Mechanical Engi 
neering 


SEVERAL E NGINEERING GR ADL ATI S~-under 
trial a hemttan organietion maintained by 
group fed work snvolving persodic imspe 
tions aod special consu Heng service. Permanent. Address CA 
3118, care of “Mechanical | Engineering 
GRADUATE MECHANICAL ENGINEER Who has: specialized 
in machine design and developteent work for five of more years 
Working kaowledge of dynamics and vibratioo desirable Mid 
Please furnish complete information regarding 
Address CA 


WANTED, 
35, by large rad 
national mmsurancc 


west location 
personal, educational and business back ground 
3133, care of “Mechanical Engineering.” 


SALES ENG (NFER ceotrifugal pumps for New York and 
Chicago. Must be thoroughly expericaced in chis line Write 
fully personal and selling history. Salary, expenses and com 
mission. Serictly confidential. Dean Hill Pump Co., Indiasapolss 
7, Indians 





POSITIONS WANTED 


ENGINEERING EXPCUTIVE—BS.ME. Member ASM Ff 
Registered Profesional Engineer, Tweety years’ of varied pro 
tion experience in the fiberboard container todustry desires 
position as company engineer or plant manager. Prefer to locate 
in the west. Address CA-3107, care of ‘Mechanical Engineer 
ing 
EER—-BS.—Age 30—Position desired as 
service oF erection engineer Experience with steam boiler plants, 
refrigeration and diese! engineering. Pree to locate where neces 
sary. Address CA-3I11, care a Mechanical Engineering.” 
EXECUTIVE FNGINEER EE. , Fellow AIEB, member ASME, 
30 years’ practical experience, Elec , Mech, Heat Transfer and 
Metallurgical fields Experience covers Development, Bagi 
Tools, Coats and Sales Domestic 
acquainted in USA, Canada aod Merico, 
Address CA-3115. Mechanice! 


MECHANICAL iiNGID 


necring, Patent, Production, 
and Foreign. Wel 


Inde serials are of 


Utilities and 
Engineering 


MPCHANI AL ENGINEER—31, single, BSME, 

Eight years’ experience in tooling, machine, aod product design 

f aft, farm tractors, household equipment 

initiative and creative ability desires 

n emall company Midwest or weet. Ad 
Mech ana | En Eng neering 


Continued on Page 90 


registered 


irees CA-3121 
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Continued 


Two Pages of Opportunities This Month . . . 95-96 ss'ts%s 


CHIPF ENGINEER Registered P.-E) Mech. ASME Would 


ke to lacate below Mascn-Disa i specially familiar with REPRESENTATION WANTED 





octal workimg, ™ A t managership of 


sma niustrial plant with a fatu 
Mecha al F ecr 


wep 
Address CA-3126, care of wat 
ENGINEERING SALES REPRESENTATIVES —-waaced in prin 
MPCHANICAL AND CIVIL raduat gine c tra ipa! cities to haodle penplets quality of air and hydraols 
mpetence planmog and directing pa t t vlinders. Write mnfidene: stati pw being handled 
t ine f termtory covered sod reference t Mfg. « 1600 S 


Dre par ha yu Ipiog 
s consultant, surveying San Pedeo Se, Los Angeties 15, Cal 


work 


vena rye fier bangs ao vat 2» . — aa nr as ie = EMPLOYMENT AGENCIES 
ay ee as 49 cheat , c AND SERVICE BUREAUS 


a Juse Pla ayout, pif 





cout 
dress CA-S1I9 
xre TIVE-MA t 

i PLANT PERSONN 
: b . Meta 





SALARIED POSITIC 











and Adminuistrat SALARIED PERSONNEL $3,000—-$25,000 
CA-MM, careot’M t 
RETIRED EXECUTIVE ENGINI sires part time wor nd + . { 

~ York arca—Interna nm engi x i t sent pos , . 


r t “ t 


ok ee ae yi. ciated JIRA THAYER JENNINGS 
c Dept. J, 241 Orange Street, New Haven Conn 











It will pay you to watch the announcements on these pages for an opportunity that you may be looking for or one that may be of interest to you. 








BINDERS FOR ASME LITERATURE 


By making use of the following lypes of binders you will be able lo keep your 


ISME Standards, Codes, Transactions and Technical Papers in handy form. 


FOR BOLLER CONSTRUCTION 


FOR STANDARDS AND 
CODES 


POWER TEST CODES 





FOR TRANSACTIONS AND 
PRECHNICAL PAPERS 


THRER RING BINDER Rein 6* = 8/:” and t 

cept for size—6" x ind capacity 
Size, 9! 2" « 1's", Capacity— 2° Thas lander \ specially designed binder which gives every this binder is identical with that provided for 
has «a rounded metal back, opening boosters sdvantage of a teund book together with the Standards $. 
$2.50 sdded convenience which comes from the ability 


ned stiff cover 


BOILER CODE 
INTERPRETATIONS 


to insert, remove, and transpose sections of the 


PRONG BINDER 
Size, 9 "a Ht Capacity | 


ible backed, stiff covered binder is equipped , i P P - 
‘ »’ Can . “ee vat om de tow ‘ t 
- Te ee For this material a three-ring binder is avail 


This thes contents instantly. Its 25 flexible steel rods 


with flexible prongs which are held against the 
ton ota " Sire » } * Capac ” 

tal slides nm mvetoal biy ize. 8 st apmncity able in S x 8” size, with @ one inch capacity 
$2 0 


book of shoet by means of two one 
$3.25 


Binders are issued in attractive durable cloth, and each bear an identifying imprint in gold 


discount to ASME) Merbers 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 29 WEST 39TH STREET, NEW YORK 18, 
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ROBERTSON HYDRAULIC PRESSES 


Why? . . . Because Robertson Equipment not only is 
precision manufactured, but precision engineered to 
perform specific operations . . . such as producing the 
world’s most widely used lead encased cables with a 
close fitting lead sheath of maximum density and uni- 
formity, at lower operating and maintenance costs. 


Today, Robertson Equipment is the acme of perfec- 
tion... a culmination of over 92 years’ specialized 
experience in designing and building high pressure 
hydraulic equipment exclusively. Please consult our 
capable engineers on specific problems. 


Cable Leod 
Encosing Press 


Closed Lead 


lead Sheath Hydraulic Pump 
Melting Pot 


Stripping Machine 
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RATES Qre inch Cord 
inserted at rate of $15.00 
per trwe, $12.00 per issue 
on yearly contrect 














ENGINEERING SERVICE 





Metaete 
pment 
Kf ni 














BLACK & VEATCH 
CONSULTING ENGINEERS 
Electricity Water-- Sewsge— Industry 

Design, of Construction 
lavestigations, Valuation and Rates 
4706 Broadway Kansas City 2, Missouri 


Registered Patent Attorney 


154 Masses St., New York 7, N.Y. 
Telephone Beekman 3-2936 


Consult Z. H. POLACHEK 
Reg. Patent Attorney 
1234 Broedwey 


(ot 31st St.) New York 1,.N. ¥, 
Phone LO 5-3068 








BROWN ENGINEERING COMPANY 
g Engineers 


Power Plants, Substats T iesi 
Water Supply, Sewage Disposal, Rates 


K. P. Buliding Des Moines 9, lowe 





Industrial Power—Surveys & Design 
MYERS & ADDINGTON 
Consulting Engineers 


21 East 40th Street, New York 16, N. Y. 
Marray Hill 6-46 


SANDERSON & PORTER 


ENGINEERS AND CONSTRUCTORS 


New York © Sen Francisco © Chicago ® Los Angeles 








DESIGN CONSULTANTS, INC. 
Research and Development 
Acrodynamice—Structures— Product Design 





Suite 1017, 521 Fifth Ave., New York 17, N.Y, 





NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Laboratory, Pittsburgh, Pe. 


Power Plants, Structures, 
Transmission Systems 
ew 2m Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, ili. 








THE CARLSON COMPANY 


Spring Design Specialists 
Mechanical Product Development 


277 Broadway New York 7, N.Y. 
Phone: Barclay 7-2559 


WEW YORK TESTING LABORATORIES, INC. 


Chemical, Electrical, Metallurgical 
and Mechanical Engineers 


80 Washington Street, New York 6, N. Y. 
Bowling Green 9-4414 


STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydre 
Design - Construction - Test - Valuation 
Surveys 


Hershey Building Manscatine, lowe 








C. M. HATHAWAY 
CONSULTING ENGINEER 
g, Product Devel 
, Laboratory and | Show 
Model Wor! 


Production 
Factlities for rch, 
and Pilot Manufacturing 


1315 S. Clarkson Street Denver 10, Colorado 





Project Engi 


Metallurgists 


Analysts Consultants 


Spectroscopists 
PHILADELPHIA TESTING 
LABORATORIES 


900 W. Vesenge Street 
Philedelphie 40, Pa. 


DESIGNING 
ENGINEERING 
Machines @ Products © Plants 
Processes ® Production @ X-Ray 
SAM TOUR & CO., INC. 
44 TRINITY PL., N.Y. 4, N.Y. 








LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 

Pacent Practice before U. §. Patent Office, Validity anc 

Tadees gemeat Investigations and Opinions. Booklet and 


form “Evidence of Conception’ forwarded upon request 


Suite 479, 815-1 5th S&.,N.W., Washington 5, D. C 











An announcement in this 
section will acquaint others 


with your specialized practice. 








Industrial Engineering 
Production Equipment, and Machine Design 
Management of Industrial Companies 


CHARLES M. ZUST COMPANY 


Empire State Building New York 1, N. Y. 











types and sizes of 
> miniature ball bearings 


BEARINGS, Ball, miniature. Stondord and Special for 
application in precision mechanisms to minimize friction 
and weor, High load capacity in minimum space. Light in 
weight. Specify MPB for shock loads, continuous opera 
tion, extreme | Trt te ranges and delicote responsive 


ness. Special cosine and complete engineeri 
Write for 


for your G 


service 





KEWANEE Bou LER CORPORATION 





TROUBLE-FREE 


KEWANEE 


SCOTTIE JR 


oy @ It lasts and lasts and lasts 
without break-downs. Easy 
to handle, every part acces- 
sible . . it’s truly trouble-free. 
For any fuel 
6 to 36 H. P.—100 Ibs. W. P. 
Fer 6° Scale with pipe 
diameter markings . . . 
WRITE Dept. 99-Ai2 


KEWANEE, HAL ENOTES 


KEENE, NEW HAMPSHIRE, USA. Ra oh 
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Playing a tune for 


Before you talk over some of the new Bell 
System long distance circuits, your operator 
presses kevs like those shown above. one for 
each digit in the number of the telephone you 
are calling. Each key sends out a pair of tones, 


literally setting the number to music. 


In the community you are calling, these 
tones activate the dial telephone system, to give 
you the number you want. It is as though the 
operator reached clear across the country and 


dialed the number for you. 


BELL TELEPHONE 


MecHanicaL ENGINEERING 


2 


Above is the Bell System's new "musica! heyboord.”’ Insert shows the digits of 
telephone numbers in musical notation, just os they ore seat ecross country. 


a telephone number 


This svstem, one of the newest developments 
of Bell Telephone Laboratories, is already in 
use on hundreds of long distance lines radiat- 
ing from Chicago, Cleveland. New York. Oak- 
land and Philadelphia, and between a number 
of other communities. 

It will be extended steadily in other parts of 
the country — a growing example of the way 
Bell Telephone Laboratories are ever finding 
new ways to give you better, faster telephone 


service, 


LABORATORIES (A) 
ies in teleph service rad j 


Exploring and inventing, devising and perfecting, for continued improvements and 
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KEEP INFORMED—Pages 41-64 
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*Aldrich Pump Co 
All American Tool & Mfg. (‘0 
*Allie-Chalmere Mfg. Co. 
Allis, Louis, Co 
*American Blower Corp 
*American Felt Co 
ASME Publications 
Arkwright Finishing Co 
Autorootive & Aircraft Div 
American Chain & Cable 


*Babeock & Wilcox Co 2nd Cover 
Baldwin-Duckworth Div 
of Chain Belt (o vs, 29 
*Barco Mig. Co 16 
*Barnes-Gibson-Raymond 
Div. Assoc. Spring Corp 
*Barnes, Wallace, Co., 
Div. Assoc. Spring Corp 14 
Bell Telephone Laboratories 
Hriggs & Stratton Corp 
Krown & Sharpe Mfg. Co 
*Brownell C+ 


sO 


Carrier Cor 

Central Seientifi 

(‘hace ‘ 

Chain Belt Co 

Chiksan Co 

Clark Equipment Co 
Industrial Truck Div 

Climax Molybdenum Co 

Combustion Engineering-Superheater 
Ine 

one-Drive Gears Div 

Michigan Tool Co 


Cumberland 


*DeLay 
Dowell 
*Dowr 
D roy 





The asterisk indicates 
that firm also has prod- | 
uct catalog in the 1950 A.S.MLE. | 
Mechanical Catalog and Directory | 


The Only Reference 
Annval Covering 
the Mechanico! En- 
gineering Field with 
a Unique Combina- 
tion of Complete 
Equipment Direc- 
tory and Monw- 
facturers’ Catalogs 
Up-to-date 20-page 
Insert Catalog of 
A.S.M.€. Publice- 
tions is included. 


Published Annuolly By 
The American Society of Mechanical Engineers 








29 West 39th St, New York 18, W. Y. 





Imperial Tracing Cloth 
International Nickel Co 
Irving Subway Grating Co 


Jenkins Bros 
*John® Manville 
V.A., Fdry. & Mach. Co 


*Jones 


Mears-Kane-Ofeldt (In 
Midwest Piping & Supply Co 
"M ature Precisic Bearings (1 


Panoramic Radio Products (In 
*Peabody Engineering Corp 
Permutit Co 

Philadelphia Gear Works 
Posey Iron Works (Ine 


Research Corp 

Revere Copper & Brass (Inc 

Rie-Wil Co 

*Robertson, John, Co 

Rockford Clutch Div. of 
Borg-Warner Corp 

*Roots-Connersville Blower Corp 


*SKF Industries (Inc 
*Sarco Co 
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Note smoothness of the over- 


« ——— 
ha ; Closeup of the weld being laid. 
is lapping beads. 





Movable bridge transports 
welding head and equipment 
over the various work rotating 
% machines. Operator is shown 
adjusting flow of flux thet 
submerges the arc; helper 


=" 
“ cleans weld with chipping 


hammer as it rotates past him 


oe 





by MIDWEST MACHINE WELDING 


Operator stops machine at com- 
pletion of weld by simply pressing 
button. Push button controls position 
welding head exactly over work 
clamped in rotating machine. 


MIDWEST PIPING & SUPPLY COMPANY, INC. 


Better welding is assured by this Midwest development because 
the “human element” has been eliminated for all practical 
purposes. Aside from work positioning, the operator simply starts 
and stops the machine; his helper chips off the slag .. . all else 
is automatic. 

Quality of the weld is improved because the machine follows 
the predetermined procedure exactly . .. everytime. The puddle 
is larger and the arc is better shielded and controlled. The 
possibility of locking up slag is minimized while undercutting is 
practically impossible. The greater number of beads is a further 
improvement. 

This application equipment, developed and built by Midwest 
for use in its own fabricating plants, is representative of the 
modern facilities used by Midwest to assure better piping. 


MIDWEST 


NATION-WIDE 


Main Office: 1450 South Second Street, St. Louis 4, Mo. 


Plants: St. Lowis, Passaic, Los Angeles and South Beston + Sales Offices: New York 7—30 
Church St. © Chicage 3-79 West Monroe St. + Los Angeles 33—520 Anderson Si. « 
Heuston 2—229 Shell Bidg. © Tulsa 3--533 Mayo Bidg. «© South Boston 27—426 First &. 
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PIPING FABRICATORS AND CONTRACTORS 4 PLANTS ARE BETTER THAN 1 








The d/p Cell can be in- 
stalled close to the orifice 
with short lead lines. Be- 
cause of zero displacement, 
oust ware or 





seal pots are omitted. 





NEW ° 


REVOLUTIONARY * MERCURY-LESS 


FOXBORO 
DIFFERENTIAL PRESSURE CELL 


Now you can simplify many 
troublesome flow problems... 
especially those where corro- 
sion is a factor or the use of mer- 
cury is objectionable. This 
unique flow measuring device 
is accurate, easily calibrated, 
and widely applicable, and it 
weighs only 20 lbs. The Foxboro 
d/p Cell offers a combination 
of advantages that no other 
type of flow measurement can 
duplicate. 

The Foxboro d/p Cell oper- 
ates on the highly-accurate 


force-balance principle, trans- 
mitting flow measurement to 
remote, conveniently-located 
pneumatic receiving instru- 
ments (indicating, recording, 
controlling ). Range: 100 in. to 
800 in. H.O. Working pressures: 
500 psi and 1500 psi. 

Get all the facts about this 
revolutionary new device for 
the measurement of liquid, 
steam, gas or air flow. Write for 
Bulletin 420. The Foxboro 
Company. 182 Neponset Ave., 
Foxboro, Mass., U. S. A. 


UNIQUE ADVANTAGES 


» Type 316 Stainless Steel Con- 
struction. 


- Uses no mercury. 


- Essentially zero displacement 
no need for condensing cham- 
bers on steam measurement or 
seal pots on liquid measurement 


0) 9510) 5 


REG. U.S. PAT. OFF. 


4. Immediate, unfailing response to 
differential pressure changes. 


5. Positive overrange protection. 


. Easily changed in the field to 
any range (100” to 800” differ- 
ential). 


- Simple zero adjustment. 


Simpler 
Flow 
Measurement 


in the palm 


of your hand 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 
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You can 


REDUCE 


permutit Sludge Blanket Mot process! 


A leading paper plant recently installed a Permutit Sludge 

* Blanket Hot Process watet ftener. The results of several 

years operation have been et sly sé actory. Silica in the 

eye IS boiler feed ™ ikeup Was reduced to 5 the amount prev! 
b ously obtain {1 with a conve ntional type * ftenet 


Look at the following figures, and you won't we nder that 


+ 
6 ] i) the plants estimated annual savings * n treating chemicals 
| | exceede d $6 ooo! 
e 
CHARACTERISTICS ee 


ye) U : 
| \ Silica in raw water, aS SiO2ppm 


Silica in effluent, 25 Sid2ppm 

e MgO feed, PP™ 7 : 
NY \} ia ; Parts Si0z removed pel part Mg 1.1 
\ Average retention time of Mg(OH)2 '" hou ! 100 

e Contact time of water with Mg(OH)2 in minute 2 87 

Hardness of effluent, 45 CaCOsppm ; 15 

average load OF softener rated capacity 65 46 
Temperature '" softenet 220°F 243° F 


The Permutit Hot Process offers your plant other benefits as well: 
More effi jent use of magnesia! Longet filter runs! Lowet turbidity 
in settling tank effluents! Greatet adaptability to flow rate fluctua- 
tions! Here indeed 1s another achievement that spells “Permutit 
Leadership 1" Water Conditioning! 

Write for full information to the Permutit Company, Dept. ME2 
330 West 42nd Street, New York 18, N. ¥., or to the Permutit Com- 
pany of Canada, Ltd., Montreal. 


For Over 35 Years 


Water Conditioning Headquarters 











New TIMKEN Double-Zero bearing 
has twice the accuracy of 


any TIMKEN bearing ever made! 


PRODUCTION BEING INCREASED TO 
MEET GROWING DEMAND AS ‘'OO”’ BEARING BRINGS 
NEW PRECISION TO MORE AND MORE PRODUCTS 


Twice as accurate as the Timken” “Zero” bearing 
— previously the most accurate Timken bearing 
on the market—the new “Double-Zero” bearing 
offers industry great new opportunities for high 
precision. Run-out tolerance in the new “Double- 
Zero” is only 75 millionths of an inch! 


This amazingly low run-out has resulted in 
quick adoption of the “Double-Zero” bearing 
for lathe spindles, grinding-machine spindies, 
small precision rolling mills, dividing heads, 
and gear cutting machines. And production of the 
“Double-Zero” has been repeatedly upped to 


meet the growing demand for greater precision. 


The extremely high accuracy of the “Double- 
Zero” bearing has been made possible by The 
Timken Roller Bearing Company's development 
of new measuring devices, specialized machine 
tools, and improved manufacturing methods. 

“Double-Zero” sizes and types are shown in the 
chart below. For more information write The 
Timken Roller Bearing Company, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


E> 


j This symbol on a product means 
its bearings are the best. 





A PRECISION TIMKEN BEARING FOR EVERY REQUIREMENT 





CLASS “00” (DOUBLE-ZERO) 


“Oo” (ZERO) “3 (THREE) 








RUN-OUT -00007 5” 


000150” .000300” 








TYPES AVAILABLE Standard Single Row 


Standard Single Row All types 








SIZE RANGE Up to 10” O.D. 





Up to 12” O.D. 


Up to 12” O.D. 








TIMKEN 


TRADE MARK REG. U. 6. PAT. OFF 


TAPERED ROLLER BEARINGS 





l vy 
WT WST A BALL CD NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL) AND THRUST ~~ LOADS OR ANY COMBINATION ~~ 
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